Hubble Expansion

Use the real Hubble Space Telescope data to pick out the galaxies on the list

	
	Name of galaxy or galaxy cluster
	Distance (Mpc)
	Speed (km/sec)
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1. Make a Hubble diagram with these galaxies using graph paper. Plot the distance on the x-axis and the velocity on the y axis. Mark each galaxy as a cross or dot.

2. What does this tell us about the Universe?

Expansion rate of the Universe

Galaxies in the universe follow Hubble’s law: V=H0d
The Hubble constant is the rate of expansion of the universe.

How could you estimate the Hubble constant from your graph?

Draw a best-fit line using the points on your graph. 

Change in velocity =____________ km/s

Change in  distance = ___________  Mpc

Gradient = Change in velocity/change in distance = ______________km/s per Mpc

Age of the Universe

If I am traveling at 10 km/s, and have traveled 10km, when did I set off?

How can I calculate when one of the galaxies set off?

Is this the same for all galaxies?

Time since galaxies set off  = Change in distance / change in velocity

Change in distance = _________ Mpc  x 1 million = ______________ million pc

Now let’s convert km/s in to Mpc/ billion years 

1 km/s ~ 0.001 Mpc / billion years  (Can work out using 1 pc = 3.25 light years)

Change in speed = 9000 km/s  x 0.001 = 9 Mpc/ billion years

Time since big bang = 100 Mpc / 9 Mpc /billion year ~ 11 billion years

