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Part One 

 

This is a work in progress. 

One of my pet peeves is writers who get basic astronomy wrong.  Examples include a 

“the crescent moon was up all night,” and, “the day after the lunar eclipse was a solar 

eclipse.”  These are not actual quotes; they are my descriptions of what I’ve encountered 

in books and movies.  The moon’s phases and eclipses are not difficult to understand, but 

explaining them is not easy.  I have not found on the Internet an easy-to-understand 

explanation.  Here is my attempt.  Unfortunately, it’s a lot of words and diagrams; if you’d 

prefer a more concentrated approach, try one of the web sites listed at the end of this 

document. [to be added; if you can’t wait, Google “phases of the moon”] 

Science fiction writers will want to know a lot more astronomy than is presented here.  

The explanation begins on page 2 because of the endless struggles I’ve been having with 

Microsoft Word! 
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1. The key to moon phases is understanding the geometry of earth, sun, and moon.  

Here’s the FULL MOON. 

The following diagram (Diagram 1) shows a schematic view of the earth and moon, as 

viewed from above the earth; you are looking down on earth’s north pole.  Sunlight is 

coming from the bottom.  Please read all the text in the diagram. 

The full moon will set when the earth turns counter-clockwise.  If you were standing 

on the earth as pictured (the tiny gray dot), the full moon would be directly overhead, and 

the time would be about midnight (possibly with an hour’s correction for daylight savings 

time).  Assume that you’re standing at the equator, not at the north pole.  Can you see from 

this geometry why the moon would look full to you?  The moon will look full regardless 

of where you are standing—the moon looks essentially the same to everyone on earth, if 

they can see it. (You must imagine that the sun is far down the diagram, casting the light 

shown by the large arrows.) 

If you are at all uncertain of what the diagram is attempting to show, go no further in 

this document; rather, try to find someone who can explain it to you.  I will be happy to 

answer questions posted as comments here, or directed to me via email.  All three bodies 

(sun, earth, moon) lie in a straight line in the first three diagrams; the only change I’ll be 

discussing is where you are standing on the earth. 

The next diagram (Diagram 2) also shows a full moon; the difference is that the time 

is sunset and the moon is just rising.  Now, the time depends where you’re standing—that’s 

why we have time zones.  If you’re in California and it’s noon, you probably know that it’s 

three o’clock in New York—different time zone.  Assume that you are in the new position 

of the gray dot, the time is somewhere around six in the evening.  Six hours later the earth 

Diagram 1 Full Moon at Midnight 
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will have turned counterclockwise and you will be back to the previous diagram (Diagram 

1) where the time is midnight.  The sky will have gotten darker (do you know why?), and 

the moon will have risen overhead.  Note that the three bodies are still in a straight line.  

The moon travels around the earth, all the time, and a full circuit requires about a 

month.  This traveling is not why the moon rises and sets—the rising and setting are the 

effect of the earth turning, a full turn every twenty-four hours.  That’s why the sun rises 

every twenty-four hours, and the moon rises about every twenty-four hours.  (This 

statement will be restated more accurately below.) 

The full moon at sunrise is shown in Diagram 3, below. 

  

Diagram 2 Full Moon at Sunset 
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The only difference from Diagram 2 is your position (gray dot) on the other side of the 

earth.  Because the earth is turning counterclockwise, the sun is coming up and the moon, 

still full, is setting.  Can you see this? 

One more example with the same straight-line geometry of sun, earth, and moon:  a 

lunar eclipse.  This can occur only with a full moon.  The sun shining on the earth casts a 

shadow into space; when the moon, in its travel around the earth, blunders into that shadow, 

the earth blocks the light from the sun, thus darkening the moon.  There are some 

complexities, however, that I’ll go into later if my stamina holds up.  Why don’t we get a 

lunar eclipse every time there’s a full moon?  Because the moon can pass above or below 

the earth’s shadow, and most of the time (most months) that’s what it does. 

Let’s look now at a different geometry; when the geometry changes, the moon’s phase 

will be different.  Key to getting things right with the moon depends on understanding how 

the geometry relates to the moon’s phase (i.e., “full,” “new,” “crescent,” “half-full,” and 

so on). 

 

2. The NEW MOON also has a straight-line geometry, but it’s different. 

The new moon is the moon you can’t see.  Even during an eclipse of the sun, when the 

moon is blocking the sun, all that shows is that part of the sun is blacked out.  The following 

diagram, Diagram 4, shows the moon about two weeks later than the moons shown in the 

first three diagrams. 

  

Diagram 3 Full Moon at Sunrise 
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The gray dot shows where people are when it’s noon and the moon is dark.  In fact, the 

moon is dark only as seen from the earth; the other side is just as bright as in any other 

position.  The sun, earth, and moon again lie in a straight line. 

Try to figure out from Diagram 4 what would be different if you were standing on the 

left side or the right side of the earth, with the same geometry as before. 

 

[To Be Continued!  Since I’m excited about it, expect Part 2 today or tomorrow.  

I know the gray dot is hard to see; I’ll fix that eventually.] 
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Diagram 4 New Moon at Noon 


