
ASTRO 114 Lecture 6 1 

 As you remember, we already discussed Pythagoras who lived around 550 B.C., 

decided that the earth was spherical, had no proof, but he felt that it should be because 

the sun and the moon were both spherical and he thought the earth should be also.  He 

studied the phases of the moon, figured out how the moon was lit up, and that’s an 

important point.  The moon was not lit up by itself.  In other words, it’s not self-illuminated.  

He realized that the moon was lit up by the sun.  And that’s an important breakthrough 

because many peoples did not realize that. 

 Then Anecsagoras [???] 100 years later figured out the true cause of eclipses so 

we knew that it wasn’t angry gods eating up the sun during the solar eclipse and it wasn’t 

the moon fading away to nothing during a lunar eclipse.  It was just shadowing.  We then 

go another 100 years and we come to Aristotle, around 350 B.C., and Aristotle didn’t 

actually come up with any brand new ideas.  But what he did was look at what had already 

been thought about as far as the universe and he kind of put it together.  And so we refer 

to that as a cosmology.  When you take a view of what’s going on in the universe or the 

world and you put it together, we call that a cosmology. 

 Aristotle believed that the earth was the center of the universe.  That’s why we 

refer to it as a geocentric cosmology.  He had very strong feelings about that.  Now, there 

were other Greek scientists and thinkers who did not necessarily believe that we were at 

the center of the universe.  Some thought maybe we went around a central fire.  

Surprisingly, they did not think the sun was that central fire.  They thought there was some 

other central fire that we couldn’t actually see that we were going around.  I’m not sure 

why they came up with that but they did. 

 But Aristotle said, “No, the earth is the center of the universe.”  In fact, he believed 
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that the center of the earth was the center of the universe.  And he had what he believed 

were good reasons.  First of all, if we accept the fact that the earth is round — Pythagoras 

said it was round.  He felt that a spherical object was the perfect shape and therefore the 

earth should be a sphere.  But he had no proof.  Aristotle suggested a proof.  Aristotle 

suggested that the only shape the earth could have is a spherical shape if the center of 

the universe is at the center of the earth and if everything in the universe is attracted to the 

center. 

 We notice any time we let go of something that it drops.  It always goes down.  I’ve 

never let go of this ball and had it go sideways.  It always goes down.  Where is it going?  

It’s going toward the center of the earth.  It’s not just going in any particular direction it 

wants to.  It’s always going towards the center of the earth.  And so Aristotle reasoned — 

again, no proof — he reasoned that there was a general attraction toward the center of 

the earth.  And so then he did a mental experiment.  He said, “Okay.  If I can drop this and 

it goes down toward the center of the earth, let’s do the reverse experiment.  Let’s take all 

of the dirt and rocks of the earth and imagine that we could throw them out towards 

space.”  

 So you’re gonna take everything you can get your hands on, on the earth, and 

throw it out towards space.  What will happen to that material?  Well, it will go up.  And, as 

we’ve seen, everything that goes up comes back down.  And so everything will go up and 

then it will be attracted to the center of the universe.  It will come back down and it will pile 

up all around the center of the universe.  See that?  Everything falls down and piles up 

around the center. 

 Now, all the pieces are trying to get as close as they can to the center of the 
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universe.  So what shape is the pile going to take?  It’s going to take a spherical shape.  

Because that is the most compact shape for every piece of this earth to get as close as it 

can to the center.   

 And so for these reasons, Aristotle said the earth has to be round.  Because there’s 

a center of the universe and everything is attracted to it, everything will pile up around it no 

matter what shape you start out with.  Everything is gonna try to pile up around it pretty 

much in a spherical shape.   

 This was an interesting mental exercise.  He was sort of toying with gravity, in a 

way.  He understood there was some pull.  He didn’t know why.  He didn’t know that 

material has its own gravity because he never noticed this ball going toward that.  He 

always noticed things falling toward the center of the earth.  And so to him the center of 

the earth was a special place.  It was the center of the universe.  Just a mental extension.  

And so the natural shape of the earth would be a sphere. 

 There were also other reasons he pointed out why the earth should be spherical.  

He had heard stories, although he hadn’t done too much traveling himself, that when you 

sailed south from Greece -- as you were sailing south you could see new stars come up 

above the horizon that were not visible previously.  Now, if you were moving along a flat 

earth, you would not expect the sky to change at all.  You would have the same stars 

above you that you always had.  But if you’re going around a curve, as you go around the 

curve you are going to see below the horizon toward the south and so you’re going to see 

new stars that you couldn’t see previously because now you’re tilted in a different 

direction. 

 And it was noticed that you could go south or north and have the same effect, and 
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so the earth was definitely curved that way.  Wasn’t as easy to tell east and west because 

the sky is always shifting, but it seemed logical that if the earth was curved it wouldn’t take 

a cylindrical shape or a conical shape.  The logical shape seemed to be spherical. 

 Now, there was a third reason that Aristotle suggested the earth had to be round 

and this one we don’t really accept quite as well as the previous two.  He noted that when 

Alexander’s armies went to the east and conquered the lands to the east, they came to a 

place called India — we call today India — and there were elephants there.  It was also 

noted by the Greeks that if you sailed west from Greece and landed in Africa and traveled 

down through Africa, there were elephants in that direction also.  So you could go east to 

a land where there were elephants; you could go west to a land where there were 

elephants.  You were probably going around the earth to almost the same place and 

finding elephants.  That doesn’t quite work today, but 350 B.C. that sounded like a good 

argument. 

 So as far as Aristotle was concerned, the earth had to be round and the center of 

the universe was right at the center of the earth.  Therefore, if we are around the center of 

the universe, the earth cannot be moving.  It’s gotta be fixed.  And so Aristotle was a 

strong believer that the earth was fixed; it did not move.  Everything we see moving in the 

sky is the sky moving.  In other words, if you see stars shifting their positions during the 

night, that’s because the celestial sphere on which the stars are attached — and that’s 

what they believed thousands of years ago, that the stars were literally attached to a 

sphere — was rotating.  And so it was moving around the earth. 

 Now, some people at that time said, “Aw, that sounds kinda strange, you know.  

You’ve got this giant sphere going around the earth.  Wouldn’t it be so much easier just to 
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have the earth turn?  It’s much smaller and it could turn instead of this giant sphere 

turning.”  Well, Aristotle pointed out that the earth was extremely heavy.  You try to pick up 

a boulder.  It weighs a lot.  You try to pick up a tank of water.  It weighs a lot.  Think about 

how much the oceans weigh and the mountains.  There’s so much weight there he could 

not conceive of anything moving it.  It was just too heavy. 

 And so then you have to say, “Well, what about the heavenly sphere?  How does it 

move?”  Aristotle had a good answer for that.  Heavenly material is weightless, has no 

weight, and therefore it can move without any problem.  He didn’t have any evidence and 

you don’t have any evidence so you can’t prove him wrong.  But it sounded logical to 

Greek scientists.  It seemed to make sense.  And so we think of this heavenly material as 

weightless and perfect -- something far away from the earth -- whereas all the material on 

the earth has weight, is imperfect, and can’t move. 

 Now, Aristotle was so influential in his thinking that once he made these 

statements about the earth being the center of the universe, no t moving, that the heavens 

moved around the earth, most people accepted that right away.  That was the way it was.  

And it all made sense.  Those who suggested that the earth moved had a hard problem 

trying to get people to believe them.  Why?  Because nobody felt the motion.  You can sit 

here and think about, “Is this room moving?”  No.  You don’t feel any motion.  It does not 

cross your mind that we are moving in that direction, about 750 miles an hour right this 

minute.  You just feel as if you’re sitting still.  And many scientists felt if the earth was 

moving, if it was rotating, that the wind outside would be blowing.  Didn’t occur to them the 

atmosphere would move with the earth. 

 And so it seemed very logical that we were at the center of the universe, the earth 
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did not move, and everything in the heavens moved around it.  But not everybody agreed.  

About 100 years after Aristotle, another scientist named Eratosthenes — sorry — 

Aristarchus came along and he suggested that Aristotle was wrong.  Aristarchus came up 

with what we call the heliocentric cosmology, heliocentric meaning sun centered.  

Geocentric is earth centered, heliocentric is sun centered. 

 Now, why did Aristarchus believe that the earth moved and that the center of the 

universe was the sun?  Well, Aristarchus was an observer.  He was a very careful 

observer.  He watched the positions of the moon, he watched the positions of the sun 

during the year, and he thought about how everything was moving.  And what he noticed 

was that there was a regularity that he thought he could study with geometry.  He began 

to study exactly when the first quarter moon occurred, what date and what time did the 

first quarter moon occur.  Then about two weeks later third quarter moon would occur and 

he would note the exact date and time that the third quarter moon occurred.  And he 

realized that if he timed the exact position of the first quarter moon and the exact time and 

position of the third quarter moon, that he could do some geometry to figure out how far 

away the sun was. 

 Now, I won’t go through the detailed geometry.  But if you have the sun very close 

to the earth and the sun is shining on the moon, the first and third quarter moons will occur 

closer to new moon than if the sun is much farther away from the earth.  As you move the 

sun farther and farther away from the earth in your mind, the positions of the first and third 

quarters of the moon will shift more toward 90 degrees away from the direction to the sun.  

But if you have the sun up close, the positions of those two quarter moons is a little bit 

closer than 90 degrees away from the sun. 
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 And so Aristarchus made these measurements.  Took him months.  But he 

carefully measured the times of the quarter moons and then he drew on a piece of paper 

the triangles that were required for all of it to work and he determined the distance to the 

sun.  It was not an accurate determination.  But he realized right away was that the 

distance to the sun was many, many times the distance to the moon.  It was more than 20 

times the distance to the moon.  In other words, the sun was very far away compared to 

the moon. 

 If you’re just looking up in the sky, that’s not obvious.  They both look the same size.  

We know that the moon is closer than the sun because during the solar eclipse the moon 

goes in front of the sun, so we know it’s gotta be closer.  But that doesn’t tell us how much 

farther away the sun is.  But because of his measurements of the quarter moon, 

Aristarchus realized that the sun was about 20 times farther away than the moon.  Now, 

what does that mean?  Logically, that means the sun is 20 times larger than the moon.  

Because if they both look the same size in the sky but the sun is 20 times farther away, in 

order to look the same size it has to be 20 times bigger.  Because the farther away 

something is, the smaller it’s gonna look.  And so it must be 20 times bigger than the 

moon to look the same size when it’s actually 20 times farther away. 

 And then he began to wonder how big the moon was compared to the earth.  And, 

following that, how big the sun was compared to the earth.  And he realized he could 

measure that.  All he had to do was to time a lunar eclipse.  The moon goes through the 

earth’s shadow.  The fact that it goes completely into the earth’s shadow tells you 

immediately that the earth is larger than the moon.  Because if the moon were larger than 

the earth, the earth’s shadow could not completely cover the moon.  And so the fact that 
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the earth’s shadow completely covers the moon says that the earth is larger than the 

moon. 

 And he saw how long it took the moon to go into the shadow.  About an hour.  So it 

took one hour for the moon to go its own diameter into the shadow.  It then took three 

more hours before it reached the other side of the shadow and then an hour coming out.  

And he said, “Ah, the earth’s shadow is about three or four times larger than the moon and 

therefore the earth is at least three or four times larger than the moon.”  This is all just 

geometry.  This is just looking at relative sizes and figuring it out. 

 So he now knew the ordering of sizes.  The moon is four times smaller than the 

earth, the sun is 20 times larger than the moon.  Now, if you think about that, we have a 

deduction coming here.  The sun has to be at least five times larger than the earth.  Right?  

Everybody follow that?  Moon is four times smaller than the earth but the sun is 20 times 

larger than the moon, so the sun has to be five times larger, at least five times larger, than 

the earth. 

 So he had the ordering of sizes: moon, earth, sun.  And then he began to think 

about that.  The earth is not the biggest object.  Now, 2000 years ago your general feeling 

would be that large things do not go around small things.  Horses do not fly around flies.  

Flies fly around horses.  Little things go around big ones.  Big ones don’t go around little 

ones.  Doesn’t make sense.  And so we have the moon, smaller than the earth, going 

around the earth, causing the phases of the moon.  That seems logical. 

 But why should we have the sun, which is five times bigger than the earth, going 

around the earth?  That does not seem logical.  And so Aristarchus said -- because of the 

size differences, he believed that the sun had to be the center of the universe because it 
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was the biggest object.  And therefore, if the moon is going around the earth because it’s 

smaller than the earth, then the earth should be going around the sun. 

 And so he developed this whole idea of a heliocentric cosmology because he 

actually made some measurements.  And although he wasn’t able to prove that the earth 

went around the sun, it seemed logical to him that small objects had to go around larger 

ones.  And so he suggested that the earth went around the sun, the moon went around 

the earth.  He didn’t say too much about the other planets.  He just was worried about the 

earth and the sun.  But he also realized that if he accepted that, if he just said, “Okay, the 

earth goes around the sun,” that from that he also had to say that the earth rotates.  

Because if the earth is doing the moving, we have day and night to worry about.  The sun 

is obviously changing its position in the sky.  And so if it’s not going around for day and 

night, it’s not going around for the year, then the earth has to be turning on its axis and 

going around the sun.  So he came up with the whole idea of the earth turning on its axis 

for day and night, going around the sun for the year, based strictly on his measurements 

that the sun was the biggest object. 

 Now, that was not accepted by everyone.  The arguments seemed logical.  Greeks 

were very good at understanding logic and following geometry and seeing where it led, 

but they could not accept the basic premise that the earth was not the center of the 

universe.  Partly because Aristotle had believed so strongly it was and Aristarchus didn’t 

have quite the same reputation as Aristotle, but also because people couldn’t feel the 

motion.  So they just felt very uncomfortable with Aristarchus’s explanation even though it 

all made sense.  Day and night, earth rotating, the year, the seasons, earth going around 

the sun. 
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 Aristarchus even came up with a new idea that the stars were much farther away 

than anybody had thought.  Now, why would he come up with that?  What does that have 

to do with going around the sun?  Well, if the earth is moving and it’s going around in a big 

orbit around the sun, which Aristarchus determined was quite far away, 20 times farther 

away than the moon, then if we were actually moving like that you would expect to see the 

stars shifting their position in the sky during the year because we’re moving around so 

much. 

 Well, we don’t see the stars shifting their position in the sky.  We see them rotating, 

we see the seasons change, but near the north celestial pole all the stars stay pretty well 

fixed except for the rotation during the night.  They don’t change with the seasons.  He 

suggested that the stars had to be very, very far away so that this motion of the earth 

around the sun would not cause the stars to change position much.  The farther away 

something is, the less you’re gonna notice those things shifting when you’re moving.   

 And so he said, “Okay, we don’t see the stars shifting.  Therefore, they have to be 

very far away so that we wouldn’t notice it.”  That was kind of an ad hoc thing he had to 

come up with to explain why you didn’t see this shift.  And that was a part of the problem 

with his explanation because he had no proof that the stars were very far away.  They 

were still pretty bright up there. 

 This is a good time to mention the causes of the seasons because Aristarchus had 

the correct explanation for it.  And so I’ll divert from discussing Aristarchus and talk 

specifically about the seasons for a minute.  Again, we’ll use this light as our sun.  Earth is 

being lit up by the sun.  I am now saying that the earth is moving.  I’m saying it goes 

around the sun.  Notice that the earth is tilted.  The pole is up here.  Now, if I had it straight 
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up it would be like that.  But it’s not.  It’s actually tilted about 23 degrees.  And it’s not 

because this is a low budget globe that I have here.  It’s correctly built.  It’s just that it’s 

tilted about 23 degrees. 

 Which means if this is the North Pole and this is the South Pole, the equator is right 

here.  And so as the sun shines on the earth when the earth is in this position, more of the 

southern hemisphere is being warmed than the northern hemisphere.  Because the sun is 

shining directly down definitely south of the equator.  The equator is tilted up like this and 

so most of the sunlight and heat is shining on the southern hemisphere.  Notice that the 

South Pole is lit up.  The North Pole is dark.  This we would call winter in the northern 

hemisphere.  North Pole is dark, South Pole is lit up, southern hemisphere is getting most 

of the sunlight.  It’s winter in the northern hemisphere because the northern part of the 

earth is not getting as much heat from the sun and cools off.  The southern hemisphere is 

getting more heat than usual and so it warms up.  And so at the same time we might be 

having winter in Springfield, in Australia they’re having summer.  It may be below freezing 

here, it’s 100 degrees in Sydney, Australia.  Because they’re having summer, we’re 

having winter.  There are always two seasons going on on the earth at the same time. 

 Now, as the earth goes around the sun, the axis stays the same.  The North Pole is 

always in the same direction.  But now we’re over here.  Now, I have to move the sun 

around.  Be better if I had a real sun here but this is the only thing we have.  We are now 

over here 6 months later.  Now notice the North Pole is tilted toward the sun and is lit up, 

the South Pole is dark.  The equator is here.  And so the northern hemisphere is getting 

most of the sunlight.  The southern hemisphere is getting a lot less.  So the northern 

hemisphere warms up, the southern hemisphere cools down.  We would call this summer 
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in the northern hemisphere, winter in the southern hemisphere. 

 And notice as the earth turns the North Pole stays in sunlight 24 hours a day.  

Other places on the earth have daytime and nighttime, but near the pole it’s lit up 24 hours 

a day.  It’s the tilt of the axis, not the distance from the sun that causes the seasons.  In 

fact, we are closest to the sun on January 4 th.  We are farthest from the sun on the 4 th of 

July.  And so it actually works in reverse to what you would think.  We’re a little bit farther 

from the sun in July, we’re a little bit closer to the sun in January.  It does not help because 

the tilt is what determines the seasons, not the slight change in distance. 

 Now, there is another season or two to worry about.  Over here.  You have the 

earth moving from this position around to here.  The North Pole and the South Pole are 

now equally lit up or just barely lit up.  The equator goes diagonally across.  And so the 

northern hemisphere and the southern hemisphere get the same amount of heating.  We 

would say that it is not fall in the northern hemisphere, spring in the southern hemisphere, 

and fall and spring have about the same temperature range because they have about the 

same heating from the sun.  And so as the earth keeps moving around, we come all the 

way around to the end of the year.  We’re back to the southern hemisphere being lit up 

more than the northern hemisphere, South Pole lit up 24 hours a day, North Pole dark 24 

hours a day.  We’re back to winter in the northern hemisphere, summer in the southern 

hemisphere. 

 So the seasons are caused by the tilt of this axis.  As we’ll learn later, there are 

seasons on other planets.  Planet Mars, for example, has its axis tilted almost the same 

as the earth does.  It’s about 25 degrees.  And so Mars has summer and winter, spring 

and fall in its two hemispheres.  Planet Jupiter is almost straight up.  It’s only tilted about 3 
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degrees.  It has not seasons particularly because nothing changes.  And so whether you 

have seasons on a planet or not depends on the tilt of the axis, not necessarily on the 

distance of the sun from the earth or that other planet. 

 We would have much more severe seasons if the earth were tilted, let’s say, 45 

degrees.  It would get very hot in the summer, very cold in the winter.  It would be much 

worse than it is now.  So we have actually relatively mild seasonal changes compared to 

what we could have if the earth were more tilted.  Or, looking at it the other way, if the 

earth were straight up and down, we’d have spring and fall all the time.  We wouldn’t have 

any seasonal changes at all.  But we do because of that tilt.  Any question about that? 

 Now, the earth is not going in a perfect circle around the sun.  We know that today.  

And so there is a slight difference in distance during the year.  I mentioned we’re closest 

to the sun in January, farthest from it in July.  I know many of you probably thought that 

the seasons were caused by our shifting of distance from the sun.  But the way it actually 

works is because we are closer to the sun in January, our winters are not as bad as they 

could be.  We’re a little bit closer to the heat source even though we’re not getting the 

direct heat.  And so our winters are not as bad as they would be otherwise. 

 What that also should mean, though, is that in the southern hemisphere, since we 

are closest to the sun in January when the southern hemisphere is having its summer, 

you would expect the southern hemisphere to have hotter summers because we’re a little 

bit closer.  Well, it turns out that by the accident of geography, most of the earth’s oceans 

are in the southern hemisphere.  And the oceans tend to moderate the temperature.  And 

so in the southern hemisphere it doesn’t seem that much warmer in the summer, even 

though they’re a little bit closer to the sun, because the extra amount of ocean tends to 
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cool the earth a little bit and keep it from getting quite as warm. 

 So there are many effects that cause the seasons.  The major effect is the tilt of the 

axis.  A small minor adjustment to that season is caused by differences in distance from 

the sun and a small minor adjustment to that is caused by whether you have lots of land or 

ocean on a particular part of the earth.  So it’s not a completely simple matter.  If you get 

into the details of the seasons and the climate, you have to take all of those into 

consideration. 

 And Aristarchus had it all worked out.  Hundreds of years before Ptolemy, who 

we’ll talk about later, came up with a complete model of the universe.  Unfortunately, only 

one person is recorded to have believed in Aristarchus.  That was a student of his.  

Student didn’t have a choice.  If he wanted to be Aristarchus’s student, he had to believe 

in the heliocentric cosmology.  But nobody else accepted Aristarchus’s view that the earth 

went around the sun, and therefore they did not accept his explanation of the seasons 

and day and night and everything else that went with it.  He just didn’t have any clout. 

 About 50 years after Aristarchus, another scientist named Eratosthenes made an 

interesting measurement.  He measured the size of the earth.  Now, you might say, “How 

did he do that?”  Took a tape measure and walked around the earth?  No.  Remember 

Aristarchus only figured out that the moon was smaller than the earth and that the sun 

was larger than the earth.  He didn’t really know how big they actually were.  He knew the 

ratio of their sizes, but Aristarchus didn’t have a clue as to how big the earth was or how 

small it was.  He had no way to do it. 

 Eratosthenes figured out a way to do it.  And what’s so amazing about 

Eratosthenes’ measurement is that once he realized how to do it, he actually made the 
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measurement while he was having lunch in his back yard.  He didn’t even have to leave 

his house.  He was out in the yard and he made a measurement, sat down and did some 

calculations, and he figured out the size of the earth.  But he had to know a few things.  He 

had to have some information that he put to use. 

 And what he knew — now, I should set the scene a little bit.  Eratosthenes lived in 

Alexandria in northern Egypt.  He was the librarian of the library there.  And he realized 

that on a particular day of the year, the day of the summer solstice, the sun was directly 

overhead in a town south of Alexandria, in a town called Syene.  He had been told by 

many people who’d been to Syene and who had lived there or at least visited that on that 

particular day the sun was directly up over their heads.  It was right at the zenith.  And how 

could people tell that it was right at the zenith?  Because the sun actually lit up the 

bottoms of the wells in town.  So you could look right down into the well and see the 

bottom lit up, which meant that the sun was straight up. 

 But he knew that at that same time on the same day in Alexandria the sun was not 

overhead.  And if you look at this drawing, you can see Eratosthenes with his arm up, 

pointing at the sun, being a little bit off from the zenith a few degrees.  But down in 

Alexandria the sun is directly overhead.  Now, why is this the case?  Because the earth is 

curved.  This drawing shows a round earth, Eratosthenes up above, noticing that the sun 

is off from the zenith, and down in Syene the sun is directly at the zenith.  And he realized 

that if he couldn’t measure the angle from the zenith to the sun, which is an easy angle.  

Because if he had any posts in his back yard, if the sun is not directly overhead on the 

post, it’s going to cause a shadow.  And the angle of the shadow of the post is the angle of 

the sun from the zenith.  So all he did was go into his yard at lunchtime, measure the 
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length of the shadow of a post, and knowing the height he could draw the triangle — he 

was good at geometry — and therefore he knew the angle of the sun from directly 

overhead. 

 So he measured that angle up there that’s labeled as Phata and he did that in his 

back yard.  He then knew how far it was from Alexandria to Syene.  There was a road that 

ran right from Alexandria all the way south to Syene.  So he knew the distance.  Now, at 

that time they didn’t use kilometers or miles; they used a unit of distance called a stadia 

--stadium.  And so he knew how many stadia there were from Alexandria to Syene.  He 

measured the angle as 7 degrees.  So he knew he was 7 degrees around the earth from 

Syene and that that 7 degrees was a certain number of stadia. 

 Well, there’s 360 degrees all the way around the earth and he’s measured 7 out of 

the 360.  So all he had to do was take his measurement of the distance from Alexandria to 

Syene and multiply that number by 360 over 7 to get the distance all the way around the 

earth.  Because the ratio of the distance between Alexandria and Syene compared to the 

entire circumference of the earth is the same as 7 degrees over 360.  And so with a little 

bit of geometry during his lunch break and a little bit of algebra, he calculated the size of 

the earth in stadia.  All the way around the earth.  He got it right within 2 percent. 

 So from 200 B.C. to the present, we have known the actual size of the earth.  

Because Eratosthenes showed us how to do it.  Now, he wasn’t the only one to do it.  He 

was the first one.  He showed how to make the measurement.  Many astronomers after 

that remade the measurement and checked, using different cities, different distances, 

different angles.  And they all agreed on how large the earth was.  Today we know it’s 

about 25,000 miles around the earth and the diameter is about 8,000 miles across.  But 
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Eratosthenes knew the size in 200 B.C.  So Aristarchus had figured out how big the moon 

was compared to the earth and how big the earth was compared to the sun.  Eratosthenes 

was able to put numbers to that so we actually knew the sizes.  A long time ago. 

 Now, after Eratosthenes not much was done.  Notice we go from 200 B.C. to 150 

A.D.  That’s a long time.  That’s 350 years.  Nothing much else was discovered.  Why?  

Well, part of the reason was scientists thought everything had been discovered.  They 

now knew everything.  They knew the size of the earth.  They knew the relative sizes of 

the planets, the earth and the moon and the sun.  They knew that the earth was the center 

of the universe because Aristotle said so and he had good arguments for it.  And so 

nothing else really needed to be found out.  So very little progress was made. 

 Also, Greece was no longer a power.  Rome had taken over as the power in the 

area and Romans were not as interested in science as the Greeks were.  So the Romans 

more or less just accepted whatever Greek science was available but they did not try to 

advance it particularly.  There was one more Greek, though — Ptolemy — around 150 

A.D. who also worked at the library in Alexandria, who decided that before all of the books 

in Alexandria became old and fell apart, that he should write a history of astronomy.  He 

was very interested in astronomy.  He had read all of the works that he could find.  He had 

read Pythagoras’s works and he had read Aristotle’s works and Aristarchus’s and 

Eratosthenes, and many other people that I haven’t bothered to mention.  He had read all 

of these manuscripts and he realized that nobody had really put it all together.  And so he 

decided to write a grand history of Greek astronomy and, of course, he would write the 

last chapter, his own summary of it all.  And so in many volumes he put together the 

history of astronomy.   
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 Most of what we know today about what Pythagorus thought, or Aristotle thought, 

or Eratosthenes thought, we get from that history.  Because years after Ptolemy wrote the 

history up using the original sources, most of those original sources were burned.  And so 

we no longer have the original documents.  We only have Ptolemy’s summary of them.  

So, in a way, it’s a good thing he wrote it all up because otherwise it all would have just 

disappeared and nobody would’ve known about it.  Nobody would’ve known that 

Eratosthenes had measured the size of the  earth accurately. 

 And so Ptolemy took it all, put it together, and to finish it off he decided to describe 

his cosmology of the universe and I’ll talk about that tomorrow. 

 

  


