
14   A Lunar Transit of the Sun from Space 

 
 
 

The twin STEREO satellites captured 
this picture of our Moon passing across 
the sun's disk on February 25, 2007.  
The two satellites are located 
approximately in the orbit of Earth, but 
are moving away from Earth in opposite 
directions.  From this image, you can 
figure out how far away from the Moon 
the STEREO-B satellite was when it took 
this picture! To do this, all you need to 
know is the following: 
 
1)  The diameter of the  Moon is 3,476 
km 
 
2) The distance to the Sun is  150 million 
km. 
 
3) The diameter of the Sun is 0.54 
degrees 
 
Can you figure out how to do this 
using geometry? 

Problem 1:  Although the True Size of an object is measured in meters or kilometers, the 
Apparent Size of an object is measured in terms of the number of angular degrees it subtends.  
Although the True Size of an object remains the same no mater how far away it is from you, 
the Apparent Size gets smaller the further away it is.  In the image above, the Apparent Size of 
the Sun was 0.54 degrees across on February 25. By using a millimeter ruler and a calculator, 
what is the angular size of the Moon? 
 
 
 
Problem 2: As seen from the distance of Earth, the Moon has an Apparent Size of 0.54 
degrees. If the Earth-Moon distance is 384,000 kilometers, how big would the Moon appear at 
twice this distance? 
 
 
Problem 3:  From your answer to Problem 1, and Problem 2, what is the distance to the Moon 
from where the above photo was taken by the STEREO-B satellite? 
 
 
Problem 4: On February 25, 2007 there was a Half Moon as viewed from Earth, can you draw 
a scaled model of the Earth, Moon, Stereo-B and Sun distances and positions (but not 
diameters to the same scale!) with a compass, ruler and protractor?  
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Answer Key: 
 
 
 
 
 
 

Problem 1:   Although the True Size of an object is measured in meters or kilometers, the 
Apparent Size of an object is measured in terms of the number of angular degrees it subtends.  
Although the True Size of an object remains the same no mater how far away it is from you, 
the Apparent Size gets smaller the further away it is.  In the image above, the Apparent Size of 
the sun is 0.5 degrees across. By using a millimeter ruler and a calculator, what is the angular 
size of the Moon? 
 
Answer: The diameter of the sun is 57 millimeters. This represents 0.54 degrees, so the image 
scale is 0.54 degrees / 57 millimeters = 0.0095 degrees/mm 
The diameter of the Moon is 12 millimeters, so the angular size of the Moon is   
    
    12 mm x 0.0095 degrees/mm =  0.11 degrees. 
 
Problem 2: As seen from the distance of Earth, the Moon has an Apparent Size of 0.54 
degrees. If the Earth-Moon distance is  384,000 kilometers, how big would the Moon appear at 
twice this distance?  
     Answer: It would have an Apparent Size half as large, or 0.27 degrees. 

Problem 3: From your answer to Problem 1, 
and Problem 2, what is the distance to the 
moon from where the above photo was taken 
by the STEREO-B satellite? 
 
Answer:   The ratio of the solar diameter to the 
lunar diameter is 0.54 degrees/0.11 degrees = 
4.9. This means that from the vantage point of 
STEREO, it is 4.9 times farther away than it 
would be at the Earth-Moon distance. This 
means it is 4.9 times farther away than 
384,000 km, or  1.9 million kilometers. 
 
 
 
Problem 4: On February 25, 2007 there was a 
Half Moon as viewed from Earth, can you 
draw a scaled model of the Earth, Moon, 
Stereo-B and Sun distances and positions (but 
not diameters!) using a compass, ruler and 
protractor? 
 
Answer: The figure to the right shows the 
locations of the Earth, Moon and STEREO 
satellite. The line connecting the Moon and the 
Satellite is 4.9 times the Earth-Moon distance. 
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