How We Know the Earth Revolves Activity

Name: 





Parallax

How do scientists know that the Earth actually orbits (revolves about) the sun? Have you ever thought about this? For thousands of years it was thought that the Earth was at the center of the universe and that everything moved around the Earth at different rates. Today, scientists know that the Earth moves around the Sun due to the phenomenon known as “parallax”. Parallax is the apparent shift in position of an object due to the motion of the observer. Parallax cannot only tell us that the Earth is in motion around the Sun; it can also be used to tell how far away something is.

 Earth’s Orbital Motion: 
· Stretch your arm all the way out in front of your face with your thumb extended upward. 

· Holding your arm still, close your left eye and note where your thumb appears in relation to fixed objects in the distance. 

· Now, close your right eye and open the left. Note that even though you have not moved your thumb, the position of your thumb with respect to the background has shifted slightly to the right compared to where it was when only your right eye was open. 

· Repeat several times, shifting your view from your left eye to your right eye, and then to your left, back and forth, sort of like a railroad crossing blinker signal.
1. This apparent shift in position is known as parallax. As the Earth goes around the Sun each year, nearby stars compared to more distant background stars exhibit parallax. Nearby stars in the plane of the Earth’s orbit shift back and forth in a straight line. Nearby stars straight above the plane of the Earth’s orbit show circular motion. In between, nearby stars exhibit oval motion. Using a single drawing of the Earth revolving around the Sun, explain why.

Distance of Objects: 
Your brain uses parallax to figure out how far away things are from you. In this part of the activity, you will see how this works.
· Repeat the above activity with your arm stretched full length. 

· Now move your thumb so that it is very close to your face, and repeat the first part above again. 

· What do you notice? 

2. The closer your thumb (the object you look at), the more it seems to shift when you switch eyes. Thus, the amount of shift (parallax) is related to the distance to the object. Write a simple rule that relates the amount of parallax to an object’s distance. The greater the parallax, the…
Astronomers can determine the distance of an object by measuring the amount of “jump” that a nearby star makes each year. They divide this number in half and call it the parallactic shift. Using the parallactic shift (expressed in seconds of arc, 1/3,600 of a degree), they can find the distance using the following formula:
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A somewhat simpler formula where the distance is expressed in parsecs (1 parsec equals 3.26 light years and 1 light year equals approximate 5.9 trillion miles) is as follows:
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3. In the table below, determine the distance of some nearby stars in AU, parsecs (pc), and light years (ly). Convert the parsec distances to light years using the above conversion factor).

	Star system
	Parallax (p”)
	Distance (AU)
	Distance (pc)
	Distance (ly)

	61 Cygni (parallax first observed)
	0.286
	
	
	

	Sirius, Dog Star 

(brightest star)
	0.380
	
	
	

	Proxima Centauri

(closest star)
	0.769
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