
 
Outline of lecture series: 

1. April 5th: The Expanding Universe & The Big Bang 
2. April 12th: Guest lecture Tim Linden   
3. April 19th: Guest Lecture Douglas Watson 
4. April 26th: Mapping the dark sector I - Dark Matter 
5. May 3rd: Guest Lecture Austin Joyce 
6. May 10th: Mapping the dark sector II - Dark Energy 
7. May 17th: Dark energy or Modified gravity? 
8. May 31st: Simulating the Universe in a computer 
9. June 7th: The footprints of dark energy 

No lecture on May 24th (Memorial Day weekend 

The components of our universe play a huge role in telling 
us how the universe began, how it evolved to today, and 
how it will continue to change over time.  !
In this lecture we will trace through the history of modern 
Cosmology - following the discoveries which have 
ultimately led us to the theory of the Big Bang and a 
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standard model which has some very perplexing unknown components   - Dark 
Energy and Dark Matter. !
Hubble’s observation that the further away a galaxy is, the faster it is moving away 
from us was a revelation that the Universe is not static and unchanging - instead we 
are in an expanding dynamic Universe  - a fact which Einstein’s equations of 
General Relativity actually predict. If our Universe is expanding then in the past it 
must have been much smaller - turning the clock right back to the very beginning 
of the Universe we are faced with a singularity - the Big Bang - which gave rise to 
a hot dense state which has expanded until today. 

!
Our theory of the Big Bang has been hugely successful in predicting many 
observations of our Universe. One of the most important successes is the prediction 
that radiation from the Big Bang - the Cosmic Microwave Background - should be 
observable today as a perfect black body spectrum with a near uniform temperature 
of 2.725 Kelvin. The picture above is from the Planck satellite which shows the 
measured fluctuations in the CMB which are as small as 1 part in 100,000.  
The error bars on the measured black body spectrum (below) have to be multiplied 
by many factors of 10 in order to be seen! !!!
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