
152 SDO: Measuring the Speed of an Eruptive Prominence 

 On April 21, 2010 NASA’s 
Solar Dynamics Observatory 
released its much-awaited ‘First 
Light’ images of the Sun. Among 
them was a sequence of images 
taken on March 30, showing an 
eruptive prominence ejecting 
millions of tons of plasma into 
space. The three images to the 
left show selected scenes from 
the first ‘high definition’ movie of 
this event. The top image was 
taken at 17:50:49, the middle 
image at 18:02:09 and the bottom 
image at 18:13:29. 
 
 
Problem 1 – The width of the 
image is  300,000   kilometers. 
Using a millimeter ruler, what is 
the scale of these images in 
kilometers/millimeter? 
 
Problem 2 – If the Earth were 
represented by a disk the size of a 
penny (10 millimeters), on this 
same scale how big was the loop 
of the eruptive prominence in the 
bottom image if the radius of 
Earth is  6,378 kilometers? 
 
Problem 3 – What was the 
average speed of the prominence 
in A) kilometers/second? B) 
Kilometers/hour? C) Miles/hour? 

For additional views of this prominence, see the NASA/SDO movies at:  
 
http://svs.gsfc.nasa.gov/vis/a000000/a003600/a003693/index.html 
 
or to read the Press Release: 
 
http://www.nasa.gov/mission_pages/sdo/news/first-light.html 
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Answer Key 152 
 Problem 1 – The width of the image is  300,000   kilometers. Using a millimeter ruler, 

what is the scale of these images in kilometers/millimeter? 
 
Answer: The width is 70 millimeters so the scale is  300,000 km/70 mm =  4,300 
km/mm 
 
Problem 2 – If the Earth were represented by a disk the size of a penny (10 
millimeters), on this same scale how big was the loop of the eruptive prominence in the 
bottom image if the radius of Earth is  6,378 kilometers? 
 
Answer:   The diameter of the loop is about 35 millimeters or  35mm x 
4300km/mm =  150,000 km. The diameter of Earth is 13,000 km, so the loop is 12 
times the diameter of Earth. At the scale of the penny, 13 penny/Earth’s can fit 
across a scaled drawing of the loop. 
 
Problem 3 – What was the average speed of the prominence in A) kilometers/second? 
B) Kilometers/hour? C) Miles/hour? 
 
Answer:   Speed = distance traveled / time elapsed. 
In the bottom image, draw a straight line from the lower right corner THROUGH the 
peak of the coronal loop. Now draw this same line at the same angle on the other two 
images. With a millimeter ruler, measure the distance along the line from the lower 
right corner to the edge of the loop along the line.  Example:  
Top:  47 mm ;  
Middle:  52 mm,  
Bottom: 67 mm.  
The loop has moved 67mm – 47mm = 20 millimeters. At the scale of the image this 
equals 20mm x 4,300 km/mm so D = 86,000 km. 
 
The time between the bottom and top images is  18:13:29 – 17:50:49   or  22minutes 
and 40 seconds or  1360 seconds. 
 
A) The average speed of the loop is then S = 86,000 km/1360 sec =  63 km/sec. 
 
B)  63 km/sec x 3600 sec/hr =  227,000 km/hour. 
 
C) 227,000 km/hr x  0.62 miles/km =  140,000 miles/hour. 
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