
























First Photograph

Nicephore Niepce, 1795 Window at Le Gras, 1826!

http://upload.wikimedia.org/wikipedia/commons/d/dd/Joseph_Nic%C3%A9phore_Ni%C3%A9pce.jpg�


First Astronomical Spectrum
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Harvard College Observatory

• Edward Pickering- instrument 
builder, allowed many 1000’s of  
spectra to be taken.

• Annie Jump Cannon- analyzed 
~230,000 spectra, came up 
with stellar classification 
system.

• Henrietta Leavitt- discovered 
Cepheid variables had a Period-
Luminosity Relationship, used 
to measure distance to stars.



Cepheid Period-Luminosity Relationship



The Man Who Measured the Milky Way

• Harlow Shapley 

Great Debate with Curtis 
1920

100,000 ly across!

Globular Cluster

http://upload.wikimedia.org/wikipedia/commons/0/0a/Milkyway_pan1.jpg�
http://upload.wikimedia.org/wikipedia/commons/6/6d/M80.jpg�


Mt. Wilson 100 inch Telescope gets Built

• Largest Telescope 

Largest Telescope in the World 
from 1917 to 1948

Telescope on road to site:



Mt. Wilson 100 inch Telescope gets Built

Milton Humason



Together these two 
Measure the Universe

Edwin Hubble



Vesto Slipher, Lowell Observatory
Measured velocities of nearby galaxies



Seyfert Galaxy (active nuclei))



Determine galaxy velocity by looking at how much its 
spectrum is shifted because of Doppler effect:



Hubble at Mt. Wilson Telescope







Plot of Hubble & Humason’s Original 1929 Data:
This was the first observational  proof of the Big 

Bang Theory!





What can the Hubble Law plot tell us about 
the ultimate fate of the Universe?



What you didn’t know about your phone 
company….

Arno Penzias and Bob Wilson  @ Bell Labs, Holmdel NJ



Meanwhile down the road at 
Princeton….

Robert Dicke James Peebles

http://www.ieeeghn.org/wiki/images/3/39/Dicke.jpg�


WMAP Space Observatory Map of 
Early Universe

http://upload.wikimedia.org/wikipedia/commons/2/28/WMAP_2008.png�
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