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LAB #8 MEASURING ASTRONOMICAL DISTANCES

Determining the distances to stars and galaxies 18 one of the most vexing problems m astron-
omy. There are four basic methods that are used to determine distances: radar, parallax,
standard rods or candles, and the Hubble Law. Each of these methods 15 most usefnl at
cortain distances. Radar methods are only nseful within the Solar System, while the Hubble
Law is uscful only on the most distant scales (= 40Mpe). In this exercise, we investigate
the use of parallax and standard rods to determine distances.

Parallax

Althongh we may be able to denve many of a star's properties throngh the spectmm of the
light 1t emits, In most cases we cannot immediately fipure out 1ts lnminosity or its distance.
Instead, for nearby stars we rely on a method with which yvou are actually already familiar:
parallax_

You can see the parallax effect by holding your thnmb ont at arm’s length. As you alternate
opening and closing ecach eye, yon shounld be able s0 see the position of your thumb ump
back and forth relative to objects in the backgromnd. This 18 because the centers of your
oyes are a fow contimeters apart, so that each eye has a shightly different point of view.

In thi= lab, you will experiment with using parallaxes to determine distances. You will also
nse the standard rod method to measare distances to objects that are too far away to have
measurable parallaxes.

Procedure

For this lab you will need a meterstick and a partner. It may also be helpfol to nse some
masking tape to mark ont intervals of one meter on the floor before bemnning: thas exercise.

1. Take the meter stick and hold it in front of yon, hornzontally to the floor. Ornent the
meter stick so that one end touches your nose, and the other end points forward away

from vour body, like Pinocchio.

2. When your partner 15 done mocking you, he or she should hold a pencil halfway down
the meter stick at the 50 em mark.

3. Alternately open and close each eye, noting how the pencill moves agamst specific
backpround objects. You will need to remember how large the parallax shaft 1s, so that
later you can compare 1t to the angular shift with the pencil in a different position.
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