
Name ____________________________________________________   Class _____

 

  Review:
1. What is the Doppler Effect?   (use your notes!)

         ___________________________________________________________________
2. If a star is coming toward us, which end of the spectrum will its spectral 

lines shift towards?    Red or Blue?  _________________

3. If the star is moving away from us, which end of the spectrum will the 
spectral lines shift  towards?   Red or Blue?  __________________

https://www.youtube.com/watch?v=h4OnBYrbCjY


Background: 
On the Spectra of Fast Moving Galaxies Sheet on the next page you see the 
Distance the Galaxies are away from ours (The Milky Way) and the Spectral 
Lines as they appear to us from that Galaxy.  You will notice that compared to 
the Milky Way Galaxy Lines (which we are in, so they aren’t moving compared 
to us)

The bold red colored line on each spectrum is the one that is normally in the 
red region.  With extreme doppler shifts, that bold red line can appear in 
radically different parts of the spectrum.  The scales at the top and bottom of 
the sheet relate Doppler shifts of the galaxies’ spectra with the velocities of the 
galaxies.  Positive velocity means the galaxy is moving away from us and 
negative velocity indicates the galaxy is moving toward us.

       

Collecting and Analyzing Data of Galaxies

1. First, find out how fast each galaxy is moving on the Spectra of Fast      
   Moving Galaxies section on the next page 

2. Understanding Check:
Notice all the galaxy’s spectral lines are shifted toward the right which would be
the red end of the spectrum.  Does that mean the Galaxies are  moving toward 
us or away from us? __________________________

Example:  Galaxy B’s red line seems to have shifted 21 spaces over.  This means 
that Galaxy B is traveling at a Velocity of ______________(look carefully at the 
units!)



21,000
km/se



Graphing Data to look for patterns   
Use the Spectra of fast moving galaxies to make a scatterplot then 
use a ruler to draw a line of best fit through the data points.      



Data Analysis
3. Using the graph, what is the relationship between the distance from the 
Galaxies and their Velocities?

The relationship between galaxy distance and the velocity that you 
determined is called Hubble's Law because it was first discovered by 
astronomer Edwin Hubble. 

4.So what does this relationship (Hubble’s Law) tell us the Universe is doing? Is 
it staying the same size,   getting smaller or getting bigger? Is it happening at 
the same rate?

Measuring red shift turns out to be yet another powerful way to find the 
distance to the most far away galaxies.  Assuming Hubble’s Law applies for 
most galaxies, astronomers estimate distances to the most remote galaxies by 
measuring red-shifts, finding velocities, and calculating distances from 
Hubble’s Law.

5. Look at the graph to make a prediction
If there was a Galaxy that was moving almost twice as fast as the ones on our 
graph (about 120,000 km/s) using the pattern you see, PREDICT how far away 
you think that Galaxy would probably be away in millions of light years. 

                                           ______________ mly

 Here is a video about his discovery.

https://www.youtube.com/watch?v=hVApTLE7Csc


http://astro.wku.edu/astr106/Hubble_law_anim.gif

Here is real data about the velocity of the galaxies as determined by 
their redshifts.  

* Real data https://depts.washington.edu/astroed/HubbleLaw/galaxies.html

http://astro.wku.edu/astr106/Hubble_law_anim.gif
http://4.bp.blogspot.com/-diURxxCg1dw/VWgKuoEJWHI/AAAAAAAAAOk/T5ek_cqcOFM/s1600/Hubble-Law-2010.jpg
https://depts.washington.edu/astroed/HubbleLaw/galaxies.html

