Using Your Solar Motion Demonstrator
by Joseph L. Snider, Oberlin College 
This device accurately models the motion of the Sun as seen from any place in the Northern Hemisphere at any time of year. Notice the way the months are spread out along the MONTH part of the frame. The region they occupy is determined by the 23.5 degree tilt of the Earth's axis with respect to the plane of its orbit about the Sun. If the tilt were greater, the months would be spread out more along the frame; if it were less, they would be crowded closer together. 

The compass disk represents a part of the surface of the Earth. You can imagine a tiny observer (standing on the black dot at the center of the disk) looking out at the horizon in any direction. The round head of the paper fastener represents the Sun. Setting the paper fastener at the desired month adjusts for the time of year. Swinging the frame from east to west moves the Sun in its apparent daily path through the sky. The LATITUDE part of the frame is used to adjust the compass disk to put the imaginary observer at any latitude from the equator (0 degrees) to the north pole (90 degrees). 

Hold the device in your left hand so that the green compass disk is horizontal. Imagine that you are standing in the middle of a large open field, at the location of the black dot, with a clear horizon all around you. The geographical directions are marked around the horizon. With your right hand, smoothly swing around the part of the frame which carries the paper-fastener Sun. When the head of the paper-fastener lies below the compass disk, the Sun lies below the horizon, and so it is night where you are. As the head of the paper-fastener passes the edge of the compass disk, the Sun rises, at a definite location around the horizon. As you continue to swing the frame, the Sun gets higher in the sky, reaches a maximum height, gets lower, and finally sets at some definite location on the horizon. 

Here are a few ways to use the Solar Motion Demonstrator: 
1. At what times of year are the lengths of day and night equal? On the vernal equinox in March and fall equinox in September, the Sun rises due east and sets due west at every latitude. 

2. What are the relative lengths of day and night? Swing the piece carrying the Sun around at a constant rate, over its entire range. This corresponds to one rotation of the Earth, taking 24 hours. The Sun lies above the horizon for part of this motion (daytime) and below it for the remainder (nighttime). From this, you can estimate the relative lengths of day and night. 

3. What are the reasons for the Earth's seasons? Move the paper fastener to its June position. Swing the Sun and observe the relative lengths of day and night and the maximum height of the Sun. Do the same with the Sun down in its December position. This demonstrates the two most important factors responsible for the seasons: the length of the day and the angle at which sunlight strikes the ground. 

4. Where on Earth does the Sun remain above the horizon for 24 hours? Explore the range of latitudes and times of year for which the paper-fastener Sun remains above the compass disk as you swing it through its entire daily motion. This corresponds to a 24-hour day, with the Sun above the horizon at midnight! Places for which this is true are the "Land of the Midnight Sun". For an observer north of the so-called Arctic Circle at 66.5 degrees latitude, the Sun will never set on at least one day of the year. 
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Solar Motion Interactive Homework

1. Go through the handout Using Your Solar Motion Demonstrator.

2. Choose two of the four items you were asked to explore and explain that concept to a member of your family, using the Solar Motion Demonstrator.

3. Have that person answer the questions below.


Family Response

1.  What concepts did your student explain?

2.  Was he/she able to give a clear explanation? Did he/she seem to understand the concept?

3.  Did this model help you understand what we see in the sky throughout the year? How?

