
ASTRO 114 Lecture 37 1 
 
 

 Okay.  We’re now starting a new section in this course.  We’re pretty much finished 

with the solar system, although we sort of ended our discussion of the solar system by 

beginning our discussion on stars, by talking about our star the Sun.  We are now going to 

shift to all the other stars and so we’re now moving out of the solar system to the rest of 

the universe.  Keep in mind, if you’re trying to visualize an average star, the Sun will do 

fine.  So we have already been discussing stars.  That’s one particular star.  We’re now 

gonna talk about the variety of stars because not all stars are identical to the Sun.  They 

may have similar properties but they’re not necessarily identical to the Sun. 

 One of the first things that I want to mention having to do with stars is how they’re 

named.  Astronomers have been terribly inconsistent in naming stars.  One of the 

problems is they’ve been naming them for thousands of years and, depending upon who 

did the naming, they were named different things.  Different peoples named the stars with 

their own names.  They named the constellations with their own names.  And so through 

the ages stars have had many different names. 

 Well, come the 20th century astronomers wanted to have some uniformity and they 

discovered that that was pretty much impossible.  Because star charts had been drawn 

for thousands of years, names were on those charts in different ways, and so what 

astronomers do is pretty well use all of the names.  So, for example, if we look at the 

constellation of Orion, which is up in the winter, fairly easy constellation to find.  This is an 

artist’s idea of what the constellation looks like.  There are only the stars in the sky.  

Someone has drawn in a stick figure for Orion so you can kind of see why they would 
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name it Orion the Hunter.  I’m not sure that looks particularly like a hunter, but at least it’s 

some sort of person. 

 Notice that a couple of the stars -- Betelgeuse is marked here, Rigel is marked 

there.  Those are the two brightest stars in that constellation.  There are other stars in that 

constellation that have names, but we usually don’t bother to refer to them because 

they’re not well known names.  But you may have heard of Betelgeuse and Rigel because 

they are the two brightest stars in that constellation. 

 Notice also with Rigel there is a Greek letter Beta next to it or below it.  That’s 

because sometimes Rigel is known as Beta Orionis.  That’s a different way of naming the 

same star.  So it can have a first name.  You can be on a friendly basis with it and call it 

Rigel or you can be on a more formal basis and call it Alpha Orionis which means 

Alpha — no Beta in Orion.  So that’s slightly more formal.  You’re using a last name as 

well.  

 But that’s not half of it.  I pulled out a few of the names for Rigel just to show you 

what’s it called.  Okay.  Start out at the top with Rigel.  That’s a name that’s been around 

for a couple of thousand years so people 2000 years ago would’ve referred to it as Rigel.  

Beta Orionis was an attempt in the 1600s to name a lot more stars.  And the idea was you 

would name stars by their constellations.  So Rigel is in Orion, so you give it a name with 

Orion as part of the name.  And the idea was name them more or less in order of 

brightness.  So the brightest stars in the constellation would be named Alpha, and then 

the next brightest Beta, and the next brightest Gamma, using the Greek alphabet. 

 Well, that’s great.  Use the Greek alphabet so this one is Beta.  Except that Orionis 



ASTRO 114 Lecture 37 3 
 
is the Latin form of — in Orion.  So the name is partly Greek, partly Latin.  And that follows 

for all stars in all constellations.  They were all renamed with Greek letters and Latin 

surnames, if you want to look at it that way.  So every constellation has its Alpha, its Beta, 

its Gamma, its Delta, and so on down the Greek alphabet until you run out of Greek 

alphabet.  And then something had to be done and that something was to give numbers to 

stars.  Well, they didn’t want to leave out the stars that already had Greek letters so they 

also gave numbers to the stars with Greek letters.  So there’s also 19 Orionis.  Same star, 

different name in a different catalog.  So I could refer to the star 19 Orionis.  I’m talking 

about Rigel, but you may not know that.  You’re not as familiar with that particular catalog 

that lists it as 19 Orionis, but that’s an official, legitimate name for that star.  And if I prefer 

to refer to it that way, I could refer to it that way.   

 But it doesn’t stop there.  It has this weird name, BD-08 1063.  What kind of a name 

is that?  In the middle of the 1800s astronomers decided to catalog even more stars in the 

sky than those that were visible to the naked eye.  In order to be listed as a Greek letter or 

a number, the star pretty well had to be visible to the naked eye.  But when we started 

having larger and larger telescopes, astronomers wanted to name many stars that were 

not visible to the naked eye.  And so — oh, question.  Yes? 

 [Inaudible student response] 

 It varied.  In some cases it went down in brightness and others it was by position in 

the constellation so they would move across the constellation.  It’s not even consistent 

with the Greek letters.  Most of the constellations, the brightest star is Alpha a nd then Beta.  

In a few cases they just moved across the constellation.  So it’s not completely consistent 
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for either one. 

 So in the 1800s astronomers wanted to name stars all the way down to about 9 th 

magnitude.  Now, that’s about 300,000 stars.  That’s a lot of stars.  And so you can’t really 

give them nice names like Rigel.  You can’t use Greek letters.  And even if you start using 

numbers, it’s just gonna be a big number.  Well, that was a possibility.  But the 

astronomers who were making this catalog wanted to have a little bit more information in 

the name and so they put the position in the sky.  Now, it’s not obvious but -08 means it’s 

8 degrees below the equator, below the celestial equator.  So they used the celestial 

equator as 0 and stars that are below the celestial equator they labeled as negative 

numbers, so this star is 8 degrees south of the celestial equator and going around the sky 

it’s the 1,063rd star from the vernal equinox east.  Great way to have to know the stars, 

right?  But at least it tells you where it is, north or south.  Gives you sort of a vague idea.

 That’s an official name for Rigel.  If I wanted to publish a paper about Rigel, I could 

publish a paper about the star BD -08 1063 and that’s an official name for it. 

 There were other people who set up other catalogs.  The HD catalog was a catalog 

of spectra of stars.  Now, we’ll talk about that in a little while.  But astronomers also started 

looking at spectra of stars in the 1800s and wanted to have a catalog listing all the spectra 

of stars.  And so the Henry Draper catalog — that’s where you get the HD — was set up 

because Henry Draper paid the money for the catalog and that catalog listed stars strictly 

as a number.  Remember I said that the BD people didn’t want to do that so they marked 

where in the sky it was.  The HD group didn’t care.  They just numbered the stars from 1 to 

300-and-some thousand.  And so this particular star happens to be the 34,085th star in 
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that catalog.  And so it also has the official name HD 34085.  A nd I could write a paper and 

put that down as its official name because it is.  It’s an official name. 

 Well, it goes on.  As you can see I have more names.  ADS.  What is that?  Well, 

there was an astronomer named Aitken and he was looking for double stars.  And so the 

Aitken Double Star catalog — ADS — lists Rigel because it turns out Rigel is a double star.  

And it’s the brightest of the double so they labeled it A, the less bright one is B, and so it 

also has the official name ADS 3823A.  Another official name for Rigel. 

 There’s also the catalog — and this one is even tougher to keep straight — the 

Bright Star catalog.  This is a catalog of all the stars that are visible to the naked eye.  Now, 

if I were naming this catalog, I would probably give it the letters BS for Bright Star.  

Wouldn’t that be logical?  Yeah.   Except that it’s the Harvard Revised Version of the 

Bright Star catalog and so they gave it the letters HR for Harvard Revised.  But it’s the 

Bright Star catalog.  And so the official name in that catalog is HR 1713.  So I could refer 

to Rigel as HR 1713 and that’s as good as talking about Rigel or Beta Orionis, or any of 

the other names that are listed above. 

 Now, I could go on.  There are actually about three dozen different names for Rigel 

that are listed as official because there are at least three dozen catalogs it shows up in.  

But I’ll stop with this one, Smithsonian Astrophysical Observatory catalog.  This is a 

catalog that came out in the 1970s, fairly recent, and that’s because it was a 

computerized catalog.  It was the first catalog where everything was put on a computer 

and so everybody could use the computerized numbers.  And that was the Smithsonian 

Astrophysical Observatory catalog.  Well, they had to rename everything and so, of 
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course, it’s SAO 131907 in that particular catalog.  But that again is an official name. 

 You think it’s confusing to you?  Astronomers can’t keep them all straight.  

Because some astronomers prefer to use Beta Orionis.  Other astronomers might prefer 

to use the HD number because that’s what they’re familiar with.  Other astronomers might 

prefer the BD number because that’s what they’re familiar with.  And so pretty much 

astronomers get confused by these names, too.  And so we keep lists of stars where we 

keep all their names together.  So if you get totally confused, you look it up on a list and it 

will tell you what the other names are.  There have actually been papers published where 

astronomers, thinking they were talking about several different stars, were using different 

names for the same star. 

 Imagine how embarrassing it is to say that Beta Orionis’s spectrum looks a lot like 

HR 1713 spectrum, only to find out later it looks an awful lot like it because it’s really the 

same star.  And that has happened.  Astronomers have published things thinking they 

were talking about different stars and it was the same star with different names.  But that’s 

just the way we do it.  What you’ll discover about astronomy is they — or we tend to leave 

things the way they’ve always been.  And if a star was named in ten different catalogs, we 

use the names from all ten catalogs.  And if somebody happened to have named that star 

way back 2000 years ago, we’ll use that name, too. 

 And so it depends on what you’re talking about.  If I go outside to show somebody 

the constellations, I am most likely to point at that star and say Rigel.  Maybe I would say 

Beta Orionis, but I certainly wouldn’t point at it and refer to HR 1713 because that wouldn’t 

make any sense to anybody.  So it kind of depends on what you’re doing.  If you’re talking 
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about it in a published paper, you might want to use one of the other names.  But if you’re 

just pointing at it in the sky, you’ll probably want to just say Rigel. 

 But every star in the sky has this problem.  I just picked on this one because it was 

easy.  But I can find stars everywhere in the sky, even faint ones, even stars that don’t 

have a bright name like Rigel or an Alpha or Beta or Gamma designation.  They will still 

have half a dozen or a dozen different names, official names that you can use.  There’s no 

one name for any of these stars. 

 And if I would decide to make my own catalog — let’s say I decided to make a 

catalog of funny looking stars.  I might call it the FLS catalog, Funny Looking Star catalog.  

If I got it published as the FLS catalog and I numbered 500 of ‘em, that would become 

official names for those stars.  Now, if I couldn’t get it published — you know, if they 

looked at it and said, “Hey, he’s gotta be kidding me,” then it’s not an official name.  But if 

I published the catalog, it becomes an official name. 

 There are new catalogs being published all the time and so stars always have new 

names added to the old ones.  So, for example, if a new satellite is put up in the sky that 

measures infrared brightnesses for stars and they happen to measure Rigel, and they put 

it in the new infrared catalog, Rigel will get a new infrared name.  An official name in 

another catalog, probably some different way of labeling it ‘cause everybody likes to label 

them a different way, and that will become an official name.  So it sometimes makes it a 

little confusing.  Makes it interesting, though.  You never get bored with these names 

‘cause they always change. 

 What else are we gonna learn about stars beside their names?  Well, the most 
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important thing we’re gonna learn are the properties of various stars.  Here’s a listing, just 

a brief listing, of the various properties that stars have.  First of all, we can talk about their 

distances.  Well, we know for starters they’re all pretty far away, but we would like to know 

how far.  And so one of the properties we’ll talk about for stars is their distances. 

 Second property, their brightnesses.  A casual look up at the sky will tell you that 

not all the stars are the same brightness.  They’re not all little marks painted on a ceiling 

so they don’t all look the same.  So we have to talk about how we determine brightnesses 

for stars, how we measure those brightnesses. 

 Then we have temperatures.  We know that the Sun is almost 6,000 Kelvin 

because we’ve already talked about the Sun in detail.  That’s its temperature at the 

surface.  We know also that its temperature near the center is closer to 15 million degrees.  

Well, how does that vary from one star to another?  Are they all the same temperature?  

Are they lots of different temperatures?  That’s something we have to determine. 

 Motions.  Thousands of years ago, astronomers would’ve thought that’s a strange 

thing to ask about.  Stars are fixed.  We still refer to the fixed stars.  But it turns out that 

stars are moving.  They are just so far away that their motions are not very obvious.  And 

so you could look at the same constellation all your life and you would notice no change.  

But over thousands of years there are changes and so we have to talk about the motions 

of stars and how we measure those. 

 Sizes of stars.  We know that the Sun is almost a million miles in diameter, or one 

and a half million kilometers.  How big are the other stars?  Are they bigger?  Are they 

smaller?  How much bigger?  How much smaller?  That’s something we have to 
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determine.  So we’ll talk about sizes for stars. 

 And last on this list, the masses for stars.  How much material is in each star?  We 

know that the Sun is 99 percent of our whole solar system.  It has most of the mass of the 

solar system.  But how does it stack up against other stars?  Is it a very massive star 

compared to other ones or is it a puny little low mass star compared to other ones?  Well, 

that’s something we have to determine.  We have to somehow determine masses for 

stars to know that. 

 And so we’ll be talking about each one of these properties in detail and talking 

about how we determine those properties.  They’re not always obvious.  Yes? 

 [Inaudible student response] 

 Yeah.  Sometimes I’ll mention Celsius, but Kelvin is pretty much what we’re talking 

about in the class, yeah.  I’ll sometimes slip and I’ll even mention things in Fahrenheit or 

Celsius, but Kelvin for stars is usually the temperature we’re discussing.  So if I say the 

Sun is close to 6,000 Kelvin, yeah.  It’s almost the same as 6,000 Celsius.  It only differs 

by a couple of hundred degrees.  So out of 6,000 that’s not much. 

 First thing we’ll talk about is distance.  How do we know how far away the stars are?  

There’s one direct method — that’s why I list it as Direct Method — which is called 

parallax and there are many indirect methods based on looking at other properties of 

stars and working back to the distance.  So we’ll talk first about parallax.  Now, I think 

we’ve already discussed parallax, but we’ll review it just so you remember. 

 Parallax is a geometric method for measuring distance based on trigonometry.  It’s 

very simple math.  But the observations are difficult.  This is a technique that was known 
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even to the Greeks more than 2000 years ago when Aristotle discussed stars.  He knew 

about parallax.  In fact, he used an argument having to do with parallax to say that the Sun 

was not the center of the universe, the Earth did not go around the Sun.  Because he 

thought if the Earth went around the Sun, then we should notice parallax of stars.  So this 

is an ancient idea.  And essentially it is if you look at an object from two different places, its 

position should seem to change. 

 Now, let’s go through this again.  Hold your thumb up at arm’s length.  Everybody 

thumb up.  I don’t care which arm.  Put your arm up.  Put your thumb out.  Now look at the 

blackboard.  There’s a star.  Put your thumb over the star with your left eye open.  Left eye 

open, right eye closed.  Line it up.  Now shift to your other eye without moving your thumb.  

So now you’re looking with your right eye and you should see that your thumb moved.  Or 

was it the blackboard that moved?  Something shifted, right?  Wha t shifted?  Your point of 

view.  Your thumb didn’t move, the blackboard didn’t move, and yet when you held your 

thumb up and looked with your left eye, and then you looked with your right eye, your 

thumb was no longer in the same position with respect to that star.  Your point of view 

shifted. 

 Well, Aristotle knew that if we were on one side of the universe and went around 

the Sun to the other side, our point of view of looking at the stars should’ve shifted.  

Because he thought the stars were just outside the orbit of Saturn and so we should see a 

big shift in their position, just the way you saw a shift in the position of that star on the 

board, because your view was from a different place. 

 And so it’s a pretty basic idea.  You use it a lot to determine how far away an object 
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is.  If you look with your two eyes and you notice that — well, you don’t even think about it, 

but your eyes notice that there’s a slightly different perspective.  You have a different 

background behind an object you’re looking at and so you can tell how far away an object 

is by how much parallax you see with it from one eye to the other.  In other words, looking 

at your thumb, shifting from one eye to the other, you see a shift.  You can then tell your 

thumb is fairly close. 

 Now, let’s try it again.  Put your thumbs up.  Do it with your arm completely 

outstretched.  Shift from one eye to the other and look at how much the star shifts on the 

blackboard.  Now bring your thumb closer within about 6 inches and do the same thing.  

You should notice a bigger shift.  Do you see that?  So if your arm were 10 feet long and 

you looked at your thumb when it was that far away, you would expect a much smaller 

shift.  I’ll hold my thumb up.  Look at my thumb with your left eye and then your right eye.  

Do you see any shift behind it?  Probably very little.  You might notice a little bit of shift but 

not much.  That’s because my thumb is much farther away from your head than your 

thumb was. So as the object you’re looking at gets farther and farther away, there’s less 

and less parallax shift to notice. 

 Well, Aristotle thought the stars were just outside the orbit of Saturn and he figured 

if we were going around the Sun we should see a big shift because the stars, he thought, 

were fairly close.  But there was no shift.  Nobody noticed any shift at all.  And so the 

assumption was the Earth wasn’t going around the Sun.  But once we realized the Sun 

was the center of the solar system and the Earth was going around it, there was still this 

problem of the parallax shift.  Where was it?  Why didn’t we see it if, in fact, the Earth is 
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going around the Sun? 

 Well, Newton came to grips with that and he concluded — and so had other 

astronomers by then — that the stars must be extremely far away.  Remember Giordano 

Bruno suggested the stars were at enormous distances and Isaac Newton believed it 

because he didn’t see any parallax.  But he was pretty sure the Earth went around the 

Sun.  And so if you moved the object very far away that you’re looking at, you notice a lot 

less shift.  If you move them far enough away, you shouldn’t see any shift at all — at least 

not with the eye.  And so the conclusion was the stars had to be very far away for us not to 

see any shift even though the Earth was going around the Sun.  However, by the 1800s 

instruments had become sufficiently sensitive that we were finally able to measure that 

shift. 

 Here’s a drawing showing the Earth going around the Sun, and marks position six 

months apart.  And if we have a nearby star and we look at it from over here, we should 

see it with that background.  Just as you looked at your thumb and you saw the board 

behind it.  If you look at it from over on the other side of the Sun, you should be looking at 

that star amongst a different background. 

 Now, if we could actually look at a particular star, six months apart, look at it — let’s 

say Rigel.  Look at Rigel in February — well, that would be a bad choice.  Let’s look at it in 

October and then in April, six months apart.  We’re on opposite sides of the Sun.  If you 

were to photograph Rigel and then stare at that photograph very carefully, you would 

notice that it would actually shift its position a very small amount.  Now, we’re 

exaggerating here.  I’m showing it moving all the way over there.  The stars are all so far 
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away that any shift you see is gonna be very small, but it is measurable. 

 And so once you measure the shift, you then have a triangle here because you 

know that this shift gives you this angle — this angle and this angle are equal — so you 

see how much of a shift there was in the sky, a very small shift.  You then know that that 

angle for the shift is equal to this angle in this triangle, and you know the base of this 

triangle — which is just the diameter of the Earth’s orbit — and then it just becomes 

geometry.  You can calculate the height of the triangle.  And the height of that triangle is 

the distance to the star. 

 And so it just becomes geometry at that point once you’ve measured the angle 

shift, and you measure the angle shift by photographing the star six months apart and 

seeing how much it shifted in the sky.  These shifts are minute.  They’re extremely small.  

And so they were not successfully measured until about 1840-something, 1846.  

Astronomers knew about ‘em for 2,000 years.  They knew they should be there.  But 

because they are so small, you need very good instrumentation to be able to measure 

them.  Visually, it’s almost impossible.  Photographically, it’s difficult. 

 And so photography was invented in the 1840s and so by 1850 astronomers 

realized the only way to do this successfully was to photograph the stars six months apart 

and then look at the photograph with a microscope.  Literally see what small shift had 

occurred in the position of the star and then do the calculations using that tiny shift in that 

triangle.  And so from about 1850 until 1990, that was the standard technique for getting 

distances to stars.  Measuring parallax shift using photography. 

 Now, why do I say until 1990?  Because around 1990 a satellite was put into orbit 
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that did the same thing essentially, except that being in orbit around the Earth as it was 

making these measurements over periods of many months it didn’t have to look through 

the atmosphere.  If you take a photograph of stars and you have to look through the 

atmosphere, the images get fuzzy.  It makes the position measurement more difficult. 

because you see these big fuzzy blobs on your image.  Not sure where the center of the 

blob is, and so you don’t know exactly how much the image has shifted.  But if you’re in 

space and you get an image that has no atmosphere messing it up, the dots are much 

more accurately known and so the shifts are more easily measured.  And so when the 

satellite was put into orbit, it gave measurements that were about ten times more accurate 

than we were able to get on the Earth.  Big change. 

 So for 100 and some years, astronomers struggled with inaccuracy that only 

allowed us to measure distances maybe out to a couple of hundred light years.  And then 

all of a sudden in the 1990s we were getting measurements out to a couple of thousand 

light years just because we shifted from measuring from the ground to measuring from 

space.  But it’s still a difficult measurement because the shift is so small.  It’s very hard to 

do.  But it is direct.  You’re making a measurement of the distance to the object using a 

very simple idea: just a triangle.  It’s geometry, not much else. 

 Now, I just talked about the distance to the sta rs in light years.  There are actually 

a couple of different units for distance.  Light years is an older unit.  It’s a unit that’s been 

used for quite a long time.  It relies on the fact that we know the speed of light.  Speed of 

light was determined in the 1600s and so we began talking about distances in space in 

terms of how long it took light to go that distance.  So, for example, the Sun is 93 million 
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miles away or 150 million kilometers away, but I can also talk about it being 8 -1/2 light 

minutes away.  In other words, light takes 8-1/2 minutes to get from the Sun to the Earth.  

And that’s because light is going at 186,000 miles a second or 300,000 kilometers a 

second, so it’s really moving.  And so in 8-1/2 minutes it can cover the distance from the 

Sun to the Earth.  Yes? 

 [Inaudible student response] 

 Right.  If the Sun disappeared right now, I snap my fingers and it was gone — huh!  

What would I be doing here if I could do that?  Eight and a half minutes later it would get 

dark outside.  But for the next 8 minutes we wouldn’t notice a thing.  So you would think I 

was kidding.  I just made the Sun go away.  It would take 8 minutes to prove it. 

 So that’s a natural unit.  Light minutes, light hours.  I want to talk about light hours.  

How far is it to Pluto?  It’s about four light hours.  In other words, light going from the Earth 

or the Sun out to Pluto, it takes about four hours to get there.  That’s the end of the solar 

system.  Four hours.  How far away are these stars we’re talking about?  The nearest star 

to the Sun, the closest one that we can measure parallax for, is four light years away. 

 So light from the Sun passes Pluto in four hours.  It will then travel for the next four 

years before it gets to the next star.  That’s pretty far away.  And that’s the nearest star.  

There are stars in our galaxy that are 100,000 light years away.  In other words, the light 

going from the Sun out to those stars takes 100,000 years just to get there.  If the Sun 

disappeared right now, somebody going around one of those stars wouldn’t even notice it 

for 100,000 years.  Or, to look at it the other way around, if that star disappeared right now, 

we wouldn’t know it for 100,000 years because the light would keep coming to us for that 
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long before something really went wrong. 

 We’re talking about enormous distances.  They’re so large that if I talked about ‘em 

in kilometers, I start using numbers like trillions and it doesn’t mean anything.  Well, light 

years may not mean anything either, but at least it sounds easier.  It’s a lot easier to say 

four light years than it is 20 trillion kilometers or 20 trillion miles.  It’s a big number.  And so 

light years was a convenient unit for extremely large distances. 

 However, you’ll notice that there’s a second unit up there, Parsec.  What’s that?  

Well, let’s go back to the triangle.  This triangle has this angle that I mentioned, the shift in 

the position of the star.  And, as I said, this is exaggerated tremendously.  I mean, looking 

at that drawing it looks like that angle might be about 20 or 30 degrees, right?  Actual 

measurements of parallax, that angle is more like one second or less.   

 Now, what do I mean by “one second”?  You may have forgotten about angles.  

There are 360 degrees in a circle, right?  There are 60 minutes in one degree, 60 minutes 

in one degree.  There are 60 seconds in one minute.  So we’re talking about an angle, this 

angle, that is 1/60th of 1/60th of a degree.  Very, very small.  You wouldn’t even see it if I 

drew it up there.  It’d look like a straight line.  You wouldn’t even know there were two lines 

for the angle.  So the actual angles are extremely small. 

 Well, when astronomers measure the parallax, they are actually measuring this 

angle in seconds because that’s the kind of unit they’re getting .  So if they got a half a 

second, that’s the angle.  Well, we refer to that angle as a parallax second.  If it’s one 

second, which is 1/60th of 1/60th of a degree, we would say it was a parallax second.  

How far away is a star that has an angle of one second?  Put that angle here.  What is the 
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height of the triangle?  Turns out the triangle would be about 3-1/4 light years long.  So if 

a star had a parallax of one second on that angle, it would be 3-1/4 light years away.  So 

we can refer to its distance using the seconds, the parallax second.   

 And so astronomers invented a new unit of measurement  — just to confuse 

students; that was the only reason we did it — called parallax seconds.  But astronomers 

don’t like long, long words.  Parallax seconds seemed like an awfully long term and so 

they chopped it into two small pieces, the three letters at the beginning of parallax second, 

and turned it into parsec.  You see where that comes from?  So a star that is one parsec 

away, one parallax second away, is 3-1/4 light years away. 

 Now, here’s where it gets confusing.  If the star is twice as far away, then the angle 

is gonna be half as large.  Because as the object gets farther away, the shift gets smaller 

and smaller.  So if an object is two parsecs away, the angle is only half a second of arc.  

But we still refer to it as being two parsecs away.  So the parallax second is a unit of 

distance and it’s how far away a star would be if it had a parallax exactly one second of 

arc.  That make sense?  But once we’ve defined it, then we just use it. 

 So effectively a parsec is about 3-1/4 light years.  So if I wanted to say a star was 

two parsecs away, I could just as soon say 6-1/2 light years.  It’s the same thing.  It’s just 

a different unit.  It’s like talking about feet or meters.  And, in fact, let’s discuss feet and 

meters.  How many feet are there in a meter?  Three and a quarter.  It turns out it’s the 

same ratio.  By accident.  No purpose in mind.  Totally an accident.  Parsecs to light years 

is the same ratio as meters to feet, 3-1/4. 

 So if you’re trying to remember how many light years there are in a parsec, just 
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remember how many feet there are in a meter and you get the same number. So 

astronomers use both units.  They use light years and they use parsecs.  And you just 

have to remember that the parsec is bigger.  It’s like talking about meters instead of feet. 

 And we’ll continue this tomorrow. 

 

 

  


