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 Okay.  We’ve been talking about the Milky Way galaxy and what we’ve learned 

about it.  At the same time that astronomers were learning about the Milky Way, they were 

also learning about other galaxies.  Now, it didn’t happen simultaneously.  As I mentioned, 

Harlow Shapley came up with the correct size and position of us in the galaxy around 

1917.  He said that the Milky Way was much larger than we had previously thought, we 

were way off on one side of it, and that the center of the galaxy was not even visible to us.  

It took about five or ten years for astronomers to digest that, to find out why that was the 

case.  They discovered the dust and gas was blocking our view and so we began to 

realize how big the Milky Way really was. 

 And the Milky Way seemed extremely large.  You go from a galaxy that’s 10 or 

20,000 light years across, which sounds pretty big anyway, to a galaxy that’s over 

100,000 light years across, you could be excused for thinking that’s the whole universe.  

And so Shapley did.  Shapley was convinced that since the galaxy was so big it must be 

the only galaxy.  The Milky Way was the galaxy. 

 And so he suggested that any other objects in the sky that might look like other 

Milky Ways were probably just satellites of the Milky Way.  Now, there were a couple that 

had actually been studied, the large Magellanic Cloud and the Small Magellanic Cloud.  

These are two small objects that look a little bit like separate Milky Ways and it was 

determined that they were a couple of hundred thousand light years away.  Well, if you 

think about it, if the Milky Way is 100,000 light years across and these objects are a 

couple of hundred thousand light years away, they are satellites.  They nearby to the 

Milky Way.  They’re about twice as far away as the size of the Milky Way, but they’re small.  
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They’re only 5,000 or 10,000 light years across. 

 So the view seemed logical that we had one enormous galaxy in the universe, the 

Milky Way, and then all the other objects that we noticed out there were probably just 

satellites.  But not everybody accepted that.  There were some astronomers who thought 

that might be wrong, that there might be other Milky Ways, objects that were just as big, 

100,000 light years across objects that were very far away.  The problem was nobody 

could prove it.  All you could see were these little fuzzy things in the sky and there was no 

easy way to tell whether they were nearby and just little satellites of the Milky Way or 

whether they were very far away and were actually galaxies. 

 Well, Edwin Hubble was thinking about this problem and he realized that Shapley 

had figured out the solution.  Shapley had used Cepheid variable stars to determine the 

distances to globular clusters, and that’s what helped him to figure out the size of the 

Milky Way.  So Hubble said, “Okay, I’ll start looking for these Cepheid variable stars in 

these other objects that I think are farther away and I’ll try to measure the distance to 

these other objects by looking at those Cepheid variable stars.” 

 And so he began searching for Cepheid variables in these little objects that he 

thought might be other galaxies.  And it took him a couple of years.  He had to have a 

systematic way of doing it.  Because, first of all, these objects are far away and so even 

Cepheids are gonna be pretty faint.  So he’s looking for the needle in the haystack.  Here 

you’ve got millions of stars in this little object.  He’s trying to find a few of ‘em that are 

pulsating and varying in brightness. 

 And so he began photographing just a couple of them.  He figured, you know, he 
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could go crazy if he started looking at a whole bunch.  He would just start with a couple of 

these other objects which at that time were called nebulas, clouds, because nobody knew 

whether they were other galaxies or not.  And so he began photographing in particular the 

Andromeda nebula.  This is a nebula that’s in the constellation of Andromeda and it is 

really the only one in the northern hemisphere that’s visible to the naked eye. So 

Hubble figured, “Well, this is the easiest one to look at.  It’s at least pretty big in the sky.”  

He’ll look for some Cepheids in there, see if he can find ‘em, and determine the distance 

to that Andromeda nebula. 

 So around 1923 he began making his observations.  After about, oh, one year, he 

had found Cepheids.  Here’s a galaxy that today we know has hundreds of billions of stars 

and in that galaxy he was only able to find two Cepheids.  However, two is enough 

because you find their position on that period lumenacity relationship and if they’re 

consistent, if both Cepheids give you the same distance for the object based on their 

lumenacity, it works.  And so he found two Cepheids.  They both indicated the same 

distance away for the Andromeda nebula and that distance was 2 million light years. 

 And he realized that if that object was actually visible to the eye up in the sky, and 

it was 2 million light years away, it was an enormous object.  He didn’t just do a quick 

calculation.  If an object is 2 million light years away and it looks about the size of the bowl 

of the Big Dipper in the sky, you can calculate how big it actually is.  And it turns out that 

the Andromeda nebula was 200,000 light years across.  Two million light years away and 

200,000 light years across.  Immediately the first object he looked at was bigger than the 

Milky Way.  The Milky Way is only 100,000 light years across.  And here the first other 
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object he studies is 200,000 light years across.  It’s another galaxy and it’s bigger than the 

Milky Way. 

 I actually have a copy of a letter that Hubble sent to Shapley at the beginning of 

1924.  Because it was in an archives and I copied it ‘cause it was an interesting letter.  It 

said, “Dear Shapley:  You will be interested to know that I found two Cepheid variable 

stars in the Andromeda nebula.  Here are their magnitudes.  Here are their periods.  I’m 

sure you can calculate their distances yourself.”  Very subtle.  He stuck the knife in, then 

twisted it a little bit, because he knew Shapley had perfected the technique of using 

Cepheids to determine distances.  But Shapley was also saying there were no other 

galaxies, and so in this one little letter he proved that there were other galaxies and stuck 

it to Shapley a little bit.  They always competed with each other.  They were both from 

Missouri.  They always said to each other “Show me.”  It’s true.  So Hubble showed 

Shapley with his numbers.  Yes? 

 [Inaudible Student Response] 

 He found two of ‘em.  They’re not 200,000 light years across.  They’re 2 million light 

years away.  So you determine the distance of the object with the Cepheids.  But then by 

seeing how big it looked in the sky and you know it’s 2 million light years away, you can 

calculate how big it really is. 

 [Inaudible Student Response] 

 No.  The Cepheids are just stars.  Andromeda nebula itself was 200,000 light years 

across.  Yeah, the Cepheids were just supergiants so they’re about as big as the orbit of 

Jupiter. 
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 So Hubble was the first person to prove that were o ther Milky Ways, other galaxies.  

And it was the first object he found Cepheids in.  So he immediately jumped on the next 

one.  He didn’t even report this, by the way, for almost a year.  He wrote this letter to 

Shapley so the rumor was running around that he had found this, but he didn’t make an 

official announcement for almost a year.  Because he wanted to make sure his numbers 

were right and he also wanted to get a jump on everybody else by starting to look at other 

Milky Ways that were around the sky.  Because he realized this was a whole new field of 

research, that he had discovered other galaxies. 

 And so Hubble began determining distances to other galaxies by finding Cepheids 

in them.  So by the time he published his results, it was his field.  He was way ahead of 

everybody else.  He had a big telescope to work with in California and he was way ahead.  

And so he essentially took over.  And so most of the terms that we will use that are 

connected with galaxies seem to have Hubble’s name attached to them.  For example, 

there’s a classification of galaxies.  Now, we already talked about classification of stellar 

spectra.  We labeled ‘em A, B, C, D, and then we had to rearrange the letters.  Well, 

Hubble came up with a classification for different kinds of galaxies.  We call it the Hubble 

Classification ‘cause he thought it up first. 

 We refer to various kinds of galaxies as Hubble types because he classified ‘em.  

And so Hubble pretty much took over the study of galaxies ‘cause he got there first, and 

he realized what he was into, and so he literally tried to do everything before anybody else 

had a chance.  He tried to classify them, he tried to determine all their distances, he 

studied their spectra, he just went wild.  And so most of the things that we talk about from 
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now on we refer to Hubble’s measurements or Hubble’s discovery or Hubble’s law, and so 

on.  So you’ll be hearing his name from now to the end of the course. 

 Now, let me show you some pictures of these objects so you know what we’re 

talking about.  This is the Andromeda nebula now known as the Andromeda Galaxy.  This 

is the galaxy that Hubble first looked at.  There are probably 600 billion stars in that galaxy, 

a lot of stars.  And, as I said, he found two Cepheids.  It was truly the needle in the 

haystack, looking through there to find two stars that were getting brighter and fainter.  But 

he managed it so you have to give him credit.  He found something that was not easy to 

find. 

 This galaxy, if you look at it for a minute, sort of resembles what we were saying 

the Milky Way looked like.  It seems to be kind of flat, it’s got kind of a spiral pattern, you 

can kind of see that.  You can even see that in the spiral pattern there are dark patches.  

This is the gas and dust.  And so really the Andromeda Galaxy, one of our neighbors, we 

think is fairly similar to our own Milky Way.  It just happens to be twice as big.  It has 

satellites.  I mentioned that the Milky Way has those two satellites, the large Magellanic 

cloud and the small Magellanic cloud.  You see those two blobs near the Andromeda 

Galaxy?  Those are satellite galaxies.  They’re maybe the same size as the large and 

small Magellanic clouds.  They look different but they’re about the same size. 

 And so you can see that the Andromeda Galaxy, a big galaxy, also has its own 

satellites.   So we begin to see right away what’s going on here.  We’ve got galaxies that 

have satellites just the way we have multiple stars or we have stars with planets.  We’re 

now moving up to another scale and we’re seeing the same kind of stuff.  We’re seeing 
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large objects with little objects going around ‘em.  But in this case it would take billions of 

years for these satellites to orbit that big galaxy.  But they are. 

 And so what you have here is what we call a spiral galaxy.  Hubble decided 

because they looked like spirals he would officially call them spiral galaxies.  He named 

‘em and he gave them the letter S for spiral.  If you want to abbreviate it, you say it’s an S 

galaxy, a spiral galaxy.  The two satellites do not look like spirals.  They almost look like 

overgrown globular clusters.  Those were labeled elliptical galaxies.  Why elliptical?  

Because if you look at this lower one in the lower right, you see that it really has kind of an 

elliptical shape.  Actually, if you were to draw an outline around the edge of that galaxy 

and then look at the shape of that outline, it is almost perfectly an elliptical shape.  So 

these galaxies really are elliptical.  That’s their shapes. 

 And so Hubble said, “Okay.  If they look elliptical and we measure them and they 

seem to be elliptical, we’ll call them elliptical galaxies.”  Why not?  It’s what they look like.  

So he pretty well labeled galaxies by their looks.  Now, there are other ways you can do it.  

You could label ‘em by their sizes, you could label ‘em by the kinds of stars in ‘em, you 

could label ‘em by how much gas and dust there is — you know, you could do a lot of 

different ways of labeling galaxies.  He just picked the way they looked because he 

figured that was the simplest way of doing it.  And, as it turns out, we’re still using the 

same classifications.  Nobody’s been too unhappy with it, so pretty much it was a good 

choice. 

 So we have here some ellipticals — two ellipticals — and one spiral.  Ellipticals 

could be round.  One possible ellipse is a circle.  A circle is just an ellipse with no ellipticity.  



ASTRO 114 Lecture 48 8 
 
It’s just round.  And so a round galaxy we still call elliptical or sometimes people would 

refer to it as a spherical galaxy, but technically it’s elliptical with no ellipticity.   

 Here is another elliptical galaxy.  This is a totally different one.  This is somewhere 

else in the sky.  Ignore the scratch.  That’s not a line through the galaxy; it’s just a scratch 

on the slide.  But what you notice is all the globular clusters that are around that galaxy.  

All those big blobs around that galaxy are globular clusters.  So here is a pure elliptical 

galaxy.  Notice it looks nothing like the spiral galaxy.  You don’t see any dust or gas.  You 

don’t see any spiral structure.  It’s not really flat; it’s elliptical shaped.  And so it really is a 

different kind of galaxy from a spiral.  So labeling them as different makes sense.  They’re 

very, very different. 

 Here is a weird looking galaxy.  I can’t say that that is a spiral.  I mean, you know, 

maybe it’s kind of flattened, but it certainly doesn’t look like the spiral we just saw.  It 

certainly doesn’t look elliptical.  And so Hubble came up with a third classification.  You 

might say it was the circular file for classifications.  He called them irregular.  So if they 

didn’t fit a spiral pattern, they didn’t fit an elliptical pattern, he just said, “Okay.  Third 

classification is the rest of ‘em: irregular.”  And this kind of looks irregular.  And so we 

would call this an irregular galaxy. 

 We then set up a nice classification scheme for galaxies.  Here is Hubble’s 

classification scheme.  Start over on the left, ellipticals.  Now, ellipticals can be round or 

they can be fairly flattened.  You’ve seen both kinds already.  And so he set up this very 

simple scale where a round elliptical galaxy he labeled E0, 0 meaning no ellipticity.  And 

then if it’s slightly out of round, it would be E1.  If it’s a little more out of round it’s E2.  And 
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if it’s pretty flat like a football almost it would be E7.  So you have seven different 

gradations of flatness for an elliptical galaxy and that pretty well takes care of all of ‘em.  

So if you’re classifying a galaxy, you just look at it, see what shape it is, whether it’s 

elliptical or spiral, and you give it a classification based on its looks. 

 If you have spirals, it turns out there are two kinds of spirals, two basically different 

kinds.  One Hubble called normal spirals, which showed a bias on his part.  He thought 

the other ones weren’t exactly normal.  So he called normal spirals the ones on the left 

that have a nuclear region and then kind of spiral arms coming out from the nuclear region, 

similar to what we thought the Milky Way looked like.  But there are different tightnesses 

for the arms.  Some spirals are very tightly wound, some are really loose.  And so he gave 

them letters A, B, and C for how tightly wound the spirals were and how big the nucleus 

was.  Notice that the SA is a large nucleus and the spirals are tight.  SB, moderate sized 

nucleus, spirals are semi-loose.  And SC, small nucleus — sometimes you can’t even find 

it — and very loose spiral arms that are sometimes just falling apart.  So you’ve got A, B, 

and C.  Easy to tell one from another. 

 The barred spirals are on the right.  These are spirals that technically look spirals 

except that running through the nucleus is a bar of stars.  And it’s pretty obvious.  There’s 

a bar of stars running through the nucleus, so it’s not just round.  It looks like a handle on 

it.  And so he called those a different kind of spiral, a barred spiral.  But he didn’t want to 

use the letter BS.  He didn’t like the sound of that.  And so he reversed ‘em and made ‘em 

SB, so spiral barred.  So all barred spiral galaxies have the label SB, capital S capital B.  

And then, depending upon how big the nucleus is and how tight the arms are, you’ve also 
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got A, B, and C.  So it’s fairly consistent that way. 

 Then you’ve got the circular file on the right: irregulars.  Actually, there are two 

kinds of irregulars.  It’s not labeled on the slide here, but we label ‘em Type 1 and Type 2.  

Two kinds, 1 and 2.  What’s the difference?  Type 1 looks like an irregular galaxy that’s 

mostly stars.  A Type 2 is an irregular galaxy that looks like mostly gas and dust.  And that 

one I showed you a minute ago, that weird looking irregular, you didn’t see any stars.  You 

saw just a lot of weird gas and dust sticking out.  So that’s a Type 2.  But a Type 1 would 

just be a bunch of stars that has no particular shape so it doesn’t stand out as a spiral or 

an elliptical.  Got that memorized?  Let’s classify some. 

 Okay.  Over on the upper left we have a Type S0?  No way.  That’s misclassified.  If 

you look at the upper left, that is not round.  It’s more like an S3.  So the people who make 

these slides don’t even know what they’re classified.  But you’ll notice an Sb second from 

the top left.  That kind of looks like the Andromeda Galaxy in a way.  Kind of looks like 

what we think the Milky Way looks like.  So we think maybe the Milky Way is an Sb, capital 

S, small b.  That seems to be pretty close. 

 Notice the type S capital B small b (R) as the third on the top right.  I didn’t mention 

any parentheses when we talked about the classification.  What is this?  Well, 

astronomers get more and more detailed as they study more and more galaxies.  If we 

look at that third from the top — I mean third from the left on the top, you see that it is kind 

of a spiral.  You can see the bar running through the nucleus so it’s an SB.  It’s got 

medium sized nucleus and medium tightness of arms so it’s SB small b.  But you’ll notice 

that in addition to the arms there seems to be a ring around the nucleus that kind of goes 
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right around the end of the bar.  So instead of just arms, it also has a ring.  That’s why the 

parentheses R is there.  It’s to identify it as a ring galaxy in addition to everything else.

 So you can classify these galaxies simply by staring at ‘em, seeing what kind of 

spiral it is or what kind of elliptical it is, and hopefully you get it right just by looking at it. 

 Let’s look at this one down in the lower right-hand corner.  That’s an S capital B for 

barred spiral.  It’s obvious it has a bar.  Small b because the arms are moderately tight.  

And you’ll notice that it has in parenthesis small s.  Well, there’s no ring, so really you 

don’t need the small s because the small s means spiral, no ring.  So it’s redundant.  So if 

I were classifying that galaxy, I wouldn’t even put the parenthesis s because it really 

doesn’t need to be there. 

 Can you classify most of those?  Notice the second one from the top in the second 

column.  It’s just classified as an Sb.  Notice the one right above it, Sb, but they don’t look 

identical.  So you’ve got two galaxies with the same classification of S small b and they’re 

not really identical.  That’s because really all galaxies are unique.  There are lots of 

different kinds and we’re using a fairly simple classification scheme.  And so if we only 

have A, B, and C, we’re gonna have a lot of galaxies that are not identical but are still 

labeled as A or B or C.  Because they’re pretty close.  You can’t go any other direction.  

You can’t label it an A, you can’t label it a C, so it’s a B but they don’t all look identical.   So 

there are lots of variations on this theme and you can start going into a lot of details about, 

you know, little peculiarities.  But astronomers try to keep it fairly simple.  So we would just 

prefer to call that an Sb if we can get away with it. 

 Here are your ellipticals.  Go an E0 over on the left, pretty round.  An E2 on the 
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upper right.  Then an E5 on the lower left and an E7 on the lower right.  Well, I hate to tell 

you, but the E7 on the lower right is not an E7 galaxy.  This slide was also mislabeled.  

Because again, the people who made the slide are not astronomers and so they did a 

quick job and made the slide.  If you look at that galaxy, it is not an elliptical shape.  It 

comes to a point.  It actually stretches out to a point.  So it is not really en elliptical shape 

which would have rounded ends.  So technically it’s not an E7.  It’s actually a separate 

classification that was added on to Hubble’s classification because they didn’t fit.  And 

what was added on was a galaxy type called S for spiral 0.  Which means it looks like a 

spiral galaxy but it doesn’t have any spirals. 

 Now, you might say, “That doesn’t make sense.”  What I mean by it looks like a 

spiral galaxy is that it’s flat and round.  It’s got a disk.  But you don’t see the spiral arms in 

it.  So it’s got the shape of a spiral without the actual spiral arms and dust that you 

normally see.  So it’s a special classification S0 and that was added on after Hubble had 

already set up his classification.  Because astronomers realized there were some 

galaxies that didn’t fit anywhere in the classification.  Couldn’t call ‘em elliptical, couldn’t 

call ‘em a normal spiral, and they’re not irregular.  It’s definitely not irregular.  So you had 

to add something on and that was S0. 

 Okay.  This is Hubble’s tuning fork diagram.  After Hubble set up his classification 

he was trying to make sense out of it all.  He thought, “Well, I’ve got all these different 

kinds of galaxies and they seem to be related to each other — you know, and  E0 is almost 

like an E1, is almost like an E2.”  So he thought he could just put ‘em in order.  And so he 

labeled ‘em from E0 to E7, and notice that E7 that’s drawn there is rounded the way it’s 
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supposed to be, and then he said, “Okay.  The next kind would be S0.”  But the picture is 

flipped 90 degrees.  So if you saw the S0 as you just did on the previous slide that was 

labeled E7, it would be flat looking at it edge on and round looking at it from the top.  So it’s 

drawn the way it looks from the top. 

 Notice there are no real spirals in it, but it is round like a spiral galaxy.  So that S0 

Hubble thought might be sort of a connecting type — you know, the missing link between 

ellipticals and spirals.  And so he kind of put it at the point of this tuning fork that he drew 

and then he put the normal spirals on the top part of the fork and the barred spirals on the 

bottom part of the fork.  And then he said, “Okay.  Now I’ve drawn this.  What does it 

mean?”  He started thinking maybe it was an evolutionary path.  Maybe spirals begin as 

E0 — I mean spirals — yeah, spirals begin as E0 and after a long time they turn into 

spirals.  Or maybe he’s got it backwards.  Maybe galaxies start out as loose spirals and 

then they tighten up and turn into ellipticals.  If you don’t know anything about galaxies, 

either possibility is possible, right.  They could either — it’s got a nice uniform change here 

so he thought maybe one galaxy turned into another. 

 That view persisted for probably 50 years after he came up with the idea.  We now 

realize it’s not true.  Elliptical galaxies do not turn into spirals and, in most cases, spirals 

do not turn into ellipticals.  At least not normally.  There are ways that it can happen, but 

it’s not too normal.  And so we think that this is a nice diagram but it’s less useful than we 

used to think.  ‘Cause it really doesn’t tell us something about how galaxies change from 

one to another.  It’s telling us something, but we’re not — well, we are able to figure out 

sort of what it’s telling us.  I’ll give you a hint.  I’ll tell you what’s happening, you know, a 
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little while later. 

 Essentially what this diagram shows is variations in galaxy rotation rates.  If a 

galaxy forms and has almost no rotation at all, it’s gonna form as an E0.  If it’s got some 

rotation but not much, it might form as an E5 or an E7.  If it’s got a lot of rotation, it’s gonna 

form as a spiral.  And so what you have here is actually variations in rotation rates of 

galaxies, not old galaxies to young galaxies or spirals turning into ellipticals.  It’s just 

showing you the differences in the spin of different kinds of galaxies.  So we’ve kind of 

lined them up in order of their spin.  Irregular galaxies, which are not even on this list, 

would be off the end on the right.  They have a lot of spin, so much so that they’re irregular 

in shape.  Got that? 

 What kind of galaxy is that?  Classify it.  Probably S, right?  It looks like a spiral.  

Flat disk, but it has a very large nucleus and the spirals are tightly wound.  So it’s an SA.  

This is known as the sombrero galaxy.  Astronomers like this one.  Big and symmetrical.  

Which one is that?  Classify it.  SB.  Yeah.  You already saw this on one of the previous 

slides.  It’s got small nucleus than the previous galaxy.  The spiral arms are a little more 

opened up.  It’s at a different angle so you can kind of see it better.  And you can see the 

dust and gas kind of running through the galaxy here and there, the dust clouds, so this is 

a typical SB. 

 What’s that?  Other than a nice color picture of a galaxy.  It’s again an SB.  Slightly 

smaller nucleus, but still a moderate sized nucleus.  Moderately tight spiral arms.  Now, 

on this particular picture you can actually see a little more detail because it’s a color 

photograph.  You can see that the nucleus of the galaxy is redder than the spiral arms.  
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Now, why would that be?  It’s pretty obvious.  Because the nuclear part of the galaxy is the 

oldest part and all of the young stars are in the outer part of the galaxy.  And when stars 

form, a lot of hot blue stars form but they burn out quickly.  So in the nucleus there are no 

hot blue stars because they’ve already gone through their lives and ended it.  They’re all 

white dwarfs or neutron stars now.  And the only stars left in the nucleus are the lower 

mass stars like the Sun that have turned into giants, red giants. 

 And so the nucleus kind of has a yellow-orange look to it because it’s mostly made 

of old stars.   Whereas where stars are forming is out in the spiral arms, in the dust clouds, 

and so you see a lot of new, young stars out in the spiral arms and so a lot of them are 

blue and hot.  And so you see where the stars are forming now — the blue ones. So on 

a color picture you can actually tell something about the structure of the galaxy and its 

history: where the old stars are, where the young stars are. 

 Here’s another black and white photograph.  This shows an interesting thing.  

There are actually two galaxies on this photograph.  One of ‘em is a spiral — it’s staring at 

you — and the other is a very distorted spiral that you might even call an irregular, that is 

having a near collision with the big spiral.  It’s a smaller galaxy that is actually turned 90 

degrees.  So it’s spiral is edge on.  And it’s sort of colliding with this other spiral.  Galaxies 

can run into each other.  They’re big objects.  A lot of ‘em are 100,000 light years across.  

And so they can collide.  They can collide as easily as asteroids in the asteroid belt.  

There are a lot of galaxies out there and they’re big and they run into each other.  

 And so here you have collision of two galaxies.  And notice that one is pulling 

material out of the other, so there’s really an interaction.  It’s a gravitational interaction.  
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Something’s going on.  We’ll discover that there are a lot of collisions.  This is normal.  

This is like Glenstone during rush hour.  Lots of collisions. 

 Okay.  What kind of galaxy is this?  This is an Sc galaxy.  You can’t even tell where 

exactly the nucleus is.  I mean, it’s there in the middle someplace but it’s very small, not 

very obvious.  And notice the spiral arms are pretty loose.  They look like they’re almost 

falling apart.  So there’s your typical S small c galaxy. 

 Here’s a barred spiral galaxy that was photographed by the Hubble telescope.  On 

the left you see a typical photograph we would get from the surface of the Earth, from 

Palomar Observatory or someplace.  And you can see the structure of the whole galaxy.  

Not bad at all.  But the Hubble section is that little stairstep section on the right of the 

galaxy and it’s blown up on the right here.  And you can see all the stars and gas and dust 

in that one spiral arm when you magnify it up a lot. 

 So there’s lots of detail that’s visible in these galaxies and what we have to do is 

look at that detail — and you can see that there are dust clouds and gas clouds where 

stars are forming right now.  So this is very similar to what we see in our own Milky Way.  

So our Milky Way seems to be typical of many other galaxies that are having the same 

kind of structures, same kind of dust and gas clouds, turning into stars.  And you can 

actually see right along the edge some blue clusters that have just recently formed and 

you can see they’re much bluer than the older stars that are much more yellow and 

orange near the upper edge of the picture. 

 What kind of galaxy is this?  What’s its shape?  Hmm.  Probably irregular.  This is 

actually the large Magellanic cloud.  This is the closest galaxy to the Milky Way.  It’s the 
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satellite of the Milky Way that I was mentioning.  This is the large Magellanic cloud.  It’s a 

typical irregular Type 1 which means it’s mostly stars in an irregular shape and it’s a small 

galaxy.  It’s about one-tenth the size of the Milky Way.  So it’s just a little thing going 

around the Milky Way.  But you can get a big picture of it because it’s the closest galaxy to 

us.  

 This also happens to be where Supernova 1987A exploded.  It exploded right near 

that nebula over on the left.  That’s not it.  That’s actually another cloud of gas and dust 

where stars are forming, but it exploded over near there.  So that’s the large Magellanic 

cloud. 

 What’s this shape?  Actually, this has a very nice shape.  It’s a porkchop shape but 

that’s not an official Hubble classification.  So we call it irregular.  It’s just a little irregular 

Type 1, mostly stars, and it’s the small Magellanic cloud.  Can you tell why it’s called the 

small one?  It’s smaller than the large Magellanic cloud.  These two galaxies, by the way, 

were discovered by Magellan when he around South America on his way around the 

world.  He saw these in the southern hemisphere and so that’s why they’re called the 

Magellanic clouds.  They’re named after Magellan.  But he could see them with the naked 

eye and he was curious about ‘em, and so he described them in his notes.  So they’re the 

Magellanic clouds. 

 Nearby galaxies to the Milky Way — not much to this galaxy.  Just a bunch of stars.  

Except over on the left, on the extreme left, is a little round object.  That little round object 

is a globular cluster and it has a million stars in it.  So you can be fooled.  That tiny galaxy 

is still much larger than a globular cluster. 
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 Here is a Type 2 irregular.  Notice it’s mostly gas and dust.  You have a hard time 

picking out any stars in this galaxy.  It’s just a big blobby gas and dust thing.  And so we 

call that an irregular Type 2. 

 Huh.  What is that?  Now, you might be tempted to call it a spiral.  I mean, there’s 

something spiral-y about it.  It’s got some lanes.  You might be tempted to call it elliptical if 

you ignored the dust.  But remember, elliptical galaxies don’t seem to have any gas and 

dust.  They’re just elliptical shaped.  So this doesn’t quite fit.  I can’t quite call it irregular 

either.  It’s almost symmetrical. 

 And so astronomers realized that they had to add another classification.  There are 

some galaxies that just defy classification and so you’ve got to add on a new one when 

you come to them.  And so the new one that was added on was named after a town in 

Missouri and it’s called Peculiar.  So these galaxies have the official designation of 

peculiar.  This is a peculiar galaxy.  And we mean it because it’s kind of peculiar.  It’s not 

irregular, it’s not spiral, it’s not elliptical, but it has some of the properties of all of ‘em.  Just 

can’t quite figure out what you’re looking at. 

 Here’s another one.  Kind of looks flat.  You might almost say, “Oh, S0.”  Except 

that it seems to have some kind of spirals going the wrong way around, 90 degrees to the 

way you would expect them to be going.  Something peculiar about this galaxy and so it’s 

peculiar. 

 Here is what I would’ve classified, if I didn’t know any better, as a giant elliptical 

galaxy.  Big, round galaxy, except that it has this really strange bar of gas and dust 

running right across the front of it.  It’s definitely not your normal spiral and so it’s peculiar.  
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Now, you want to talk about peculiar galaxies, this is almost perfectly symmetrical but it’s 

sort of anti-symmetrical.  It’s really strange.  And so we call that peculiar. 

 So there are a lot of peculiar galaxies and they all look like combinations of things, 

don’t they?  Like half a spiral and half an elliptical.  You know what they are?  They’re 

dead center collisions of galaxies.  Half a spiral and half an elliptical.  You’ve got it.  They 

are galaxies that have collided and so they look really weird.  Most of these are collisions.  

So maybe they used to be ellipticals or spirals, now they’re very strange. 

 Look at this one.  This is called the wagon wheel galaxy.  It’s got a nucleus, kind of 

a ring around it, some bars sticking out, and then a big ring around that.  And those two 

galaxies on the right are actually next to that ring galaxy.  And so what we think is 

happening is that there was a triple collision of some sort.  And the two galaxies on the 

right kind of left after the collision and the big one with the ring suffered the results of the 

collision.  It had material blown out of it in a circular pattern that then turned into stars.  So 

very, very strange occurrence. 

 The pictures on the right are just blowups of the two galaxies on the left — or 

actually blowups of the ring galaxy itself.  So you can get some odd effects when you have 

collisions. 

 Okay.  We’ll continue this later. 

 

  


