PARALLAX, THE LAB . . . Or MEASURING THE LENGTH OF YOUR ARM!

As you know, the distance to a star that exists within 1000 parsecs (3300 light years) of earth can be determined using a technique that is predicated on the idea of parallax, where parallax is defined as the apparent motion of an object relative to a distant backdrop, as one views the object from two different vantage points.

[image: image1.wmf][image: image4.wmf]In the case of its use in astronomy, the vantage points are at the extremes of the earth’s orbit around the sun, and the general set-up is as shown in the sketch.

The idea in the stellar situation is to determine the parallax angle (this is done by taking a photographic image at both extremes and overly them onto one another), then use the baseline of the earth’s orbital radius, a little bit of tri and the triangle below to determine the distance L to the star.
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We are going to use roughly the same technique used by astronomers to determine the distance to a near star to determine the length of your arm.

Here is how it is going to work.

The distance between your eyes is going to take the place of the earth’s orbital baseline.  The distance you are trying to determine using parallax will be the distance between your eyes and an upright finger that is located at the end or your outstretched arm (I’ll let you pick the finger—let’s keep it clean!).  The backdrop will be a meter stick placed across the room against a wall.  This is all summarized in the sketch shown below.








So how is this going to work?

You will work in pairs.  One person will outstretch an arm and extend one finger upward (preferably not the middle finger).  We’ll call this person the finger person.  The partner will position the meter stick against a distant wall.  The finger person will view the meter stick with one eye closed, identifying for the partner what section of the meter stick the finger appears to be covering.  With that observation made and recorded, the finger person will close that eye, open the other eye and determine what area the finger covers in that situation.  The shift in apparent covering will be designated “s” (see sketch). 

Along with that information, you will also need to know the distance “d” between the finger person’s eyes, the distance “D” between the finger and the meter stick (we need this to determine the parallax angle—if we were doing this as astronomers do, the parallax angle would be determined using a photographic plate—in any case, for our lab we need this information), and for comparison later, the actual distance “L” between the finger person’s eyes and upturned finger.

CALCULATION:

1.) Making sure you write a blurb so I know what you think you are doing, and with the data taken for “D” and “s” and a little trig, determine the parallax angle 
[image: image9..pict].

2.) With the parallax angle, use “d” to determine the theoretical distance to your finger and call it 
[image: image2.wmf].

3.) During lab, you measured the actual distance (the “experimental” distance) to your finger as 
[image: image3.wmf].  Do a % comparison between the two (this is the difference between the two values divided by the actual value, times 100).

4.) Briefly comment on the accuracy of your determination.
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