Parallax and Red Shift Lab

Name ________________________
Period ______________

Date _____________

Purpose: Understand how parallax is calculated, and how to determine distance in space 
 

by using spectral lines of burning elements.
Hypothesis: If an object is further away, the angle the object generates between distance 


references will be ________________. (larger, smaller) 



If an object is further away, the spectral lines of a burning element will 


shift towards the _____________ end of the spectrum. (red, blue)

Background: Parallax was used to calculate the distance to the sun. Edmund Halley is 
credited for the idea when he noticed the planet Mercury moving across the Sun’s 
background and realized that Venus would be a good candidate for using parallax 
to find the solar distance. But, that didn’t happen until after his death.

Parallax is the apparent change in position of an object when you look at it from 
different places. Astronomers use parallax to measure the distances to nearby 
stars (up to 200 light years away). They look at a star when Earth is on one side of 
the sun. Then they look at the same star again six months later, when the Earth is 
on the other side of the sun. They measure how much the star appears to move 
against the background of stars that are much further away by using angles, 
the distance between the earth on both sides of the sun, and trigonometric 
functions.

For Stars beyond 200 light years away – William Wollaston in 1802 discovers 
spectral lines are like finger prints for elements.
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Later, In 1929, Hubble was able to present evidence for the expansion of the 
universe by using spectral lines viewed through a special telescope fitted with 
prisms, and the fact that the lines created by burning elements in the stars were 
shifting to the red end of the spectrum. Hubble’s Law could thereafter be used to 
estimate extreme space distances. Red Shift numbers from 1 – 4 are used for a 
range up to 14 billion light years away!
Procedure: 

Parallax

1. Use your quadrant or protractor to find the angle of theta. Use the diagram below to then calculate the height of our building. This will give you the idea of how we can then calculate parallax. Compare the height you calculated with the other groups.
2. Next, calculate a distance “r” to something like a tree, or rock which is somewhere on the way to two really distant things, like some distant tall trees, by finding angle theta and using the parallax formula. Calculate the distance to C as in your reference guide. Use the rolling meter stick to double-check your calculation. How did you do?
Spectral Lines
3. Observe through the spectroscope the emission spectra of any of the elements we have available. Draw these emission spectra as accurately as possible, with the same colors in the same arrangement as you see them in the scopes. 
4. Then, draw them how you think they would look if the element were burning in a star moving away from you really fast. Are the colors the same? What is the new arrangement?

Conclusion:
1. Purpose/hypothesis

2. Background

3. Important observations/data/reasons

4. Errors/similar labs
	Deg 
	Tan 

	 00 
	.0000 

	01 
	.0175 

	02 
	.0349 

	03 
	.0524 

	04 
	.0699 

	05 
	.0875 

	06 
	.1051 

	07 
	.1228 

	08 
	.1405 

	09 
	.1584 

	10 
	.1763 

	11 
	.1944 

	12 
	.2126 

	13 
	.2309 

	14 
	.2493 

	15 
	.2679 

	16 
	.2867 

	17 
	.3057 

	18 
	.3249 

	19 
	.3443 

	20 
	.3640 

	21 
	.3839 

	22 
	.4040 

	23 
	.4245 

	24 
	.4452 

	25 
	.4663 

	26 
	.4877 

	27 
	.5095 

	28 
	.5317 

	29 
	.5543 

	30 
	.5774 

	31 
	.6009 

	32 
	.6249 

	33 
	.6494 

	34 
	.6745 

	35 
	.7002 

	36 
	.7265 

	37 
	.7536 

	38 
	.7813 

	39 
	.8098 

	40 
	.8391 

	41 
	.8693 

	42 
	.9004 

	43 
	.9325 

	44 
	.9657 

	45 
	1.0000 
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