PHY111

Our Evolving Universe

Directed Reading Exercise
The Extravagant Universe
Robert Kirshner
Answer all questions.  Each question will be marked out of five.  Your answers should be careful and thorough, but reasonably concise: do not write more than one typed sheet of A4 (about 400 words) for any question, and most should require less than this.  Diagrams are welcome.
Use your own words.  
Copying directly from the book is illegal (plagiarism) and will be penalised.
1. Briefly explain the picture of the Milky Way Galaxy and the universe common in the early 20th century, and explain how this influenced Einstein’s early work on cosmology.  What observations in the 1920s corrected this picture?

2. Explain, in your own words, the difference between random and systematic errors.  Comment on the relevance of this to Hubble’s work.

3. What is Malmquist bias, and what is its likely effect if you are using supernovae to measure the Hubble constant?

4. Outline the various measurements of Ω and what they imply for the composition of the universe.

5. Explain the difference between Type Ia supernovae and other types.  How is this difference reflected in the spectra of the different supernovae, and in the places where they occur?

6. Briefly explain how one goes about obtaining a large sample of supernovae, and how this led to the realisation that not all Type Ia supernovae are of equivalent luminosity.  Why is this a problem, and how is it dealt with?
7. What is the effect of dust in astronomical observations, and why is it a particular problem for studies of the Hubble constant?
8. What were the results presented on 1998, and what was their significance?

9. What is the difference between Type Ia supernovae in elliptical and spiral galaxies, why does it turn out not to matter for the expansion analysis, and what might be the cause?
10. Why is it particularly useful to combine supernova data with data from the cosmic microwave background?
