What is Parallax?
Parallax is when an object appears to change position when you view it from a different angle. Astronomers see the effects of parallax when they look at stars from different points on Earth’s orbit around the sun.  Stars that are nearer to Earth appear to move compared to other stars which are very far away.
The diagram below shows how parallax is used to measure the distance to stars. The parallax angle is θ, and the diameter of Earth’s orbit around the sun is called the baseline. By recording the position of the star compared to background stars when Earth is at opposite ends of its orbit, astronomers can approximate the parallax angle θ and use geometry to calculate the distance to the star.
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A larger baseline means a much more accurate measurement of distance. Ancient astronomers, such as Hipparchus at around 120 BC, were able to measure the distance to the moon using the parallax shift viewed between two cities on Earth. The distance he calculated is surprisingly close to the accurate distance we can measure today! Later astronomers were able to estimate the distance to planets and nearby stars using parallax with the diameter of the Earth’s orbit as a baseline. For more distant stars, a larger baseline is necessary to get an accurate estimate, so other methods of measuring distance are used.

Parallax is also a phenomenon that is apparent on much smaller scales. Try this experiment: close one of your eyes, and hold one finger in front of you at eye level.  Look at an object in the background. Now, close your eye and open your other eye.  What happens to your finger when you switch eyes? This is an example of parallax!  What do you notice when you move your finger closer to and farther from you face?
Parallax Activity
Using parallax, estimate the distance to an object outside.



Materials needed:

· Meter stick

· Ruler

· Protractor

Procedure:
1. Find a tall object, such as a tree or pole, that you want to measure the distance to.  Find a place where you can lay out your baseline, which should be around 10 meters long.

2. Mark the ends of your baseline, points A and B in the diagram.  From each end of your baseline, find an easily visible object in the far distance (points D and E in the diagram) that you can line up with your object at point C.
3. Measure the length of your baseline in meters.
Length of Baseline b = _____________

4. Stand at a point on the baseline, as close to the center as possible, where you can see both objects at point D and E. 
5. Using your protractor, measure the angle between D and E as viewed from where you are standing. This requires measuring angular size, which is explained below. This is the angle α in the diagram.

Angle α = ___________

6. You can now use b and α to calculate the distance, to object C:

Since objects D and E are far away, you can approximate α = 2θ.

Now use geometry to calculate d.


Distance to object d = __________
7. Is your estimate of d reasonable?  Why or why not?

8. What are the sources of error in this experiment?

Measuring Angular Size





1. Hold the ruler horizontally in front of your eye, as shown above, and match up the ends of the ruler to points D and E.
2. Have a partner measure the distance x between your eye and the ruler.

3. Estimate the angular size of line DE:

Angular size δ ~ (x/y) = ____________ radians

4. Convert your measurement from radians to degrees:

(Angular size in radians) * (180/π) = _____________ °
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