PHY111

Our Evolving Universe


Directed Reading Exercise

The Alchemy of the Heavens
Ken Croswell

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 describe Kapteyn’s and Shapley’s pictures of the Milky Way Galaxy.  What error caused these two careful and competent astronomers to come to such different conclusions?  Why did it affect one analysis much more than the other?

2.
Why isn’t it possible to detect the Galaxy’s spiral structure by counting stars, as Bart Bok did?  What can you use to trace spiral structure, and why?

3.
Explain why it was clear from the observational evidence available around 1950 that the chemical elements could not have been made in the Big Bang.  How does the observation made by Paul Merrill in 1952 support the idea that they are made in stars?

4.
Briefly describe the properties of globular clusters as discovered by Searle and Zinn.  How do these findings relate to the formation of the Galaxy?

5.
What is the thick disc?  What are its (approximate) properties, and why is it so difficult to study?

6.
Why is the ratio of oxygen abundance to iron abundance higher in very old stars?  If it is true that there are no stars with metallicity below a certain (non-zero) level, what would this tell you about the early history of star formation in the Galaxy?

7.
What does the term “velocity dispersion” mean?  What is the significance of the high velocity dispersions measured for the dwarf satellite galaxies of the Milky Way?

8.
Why do the abundances of deuterium (hydrogen-2) and lithium-7 tell us about the density of the universe?  Why are beryllium and boron also important?

9.
What is the Hubble constant, and why is its value so difficult to measure?  What part do the globular clusters play in the Hubble constant problem?  [This book was written in 1995.  You might like to consult the World-Wide Web to find out how the issues discussed in chapter 17 have evolved over the last six years.]

10.
Outline the chain of reasoning that might lead you to conclude that none of the twenty nearest stellar systems (excluding the Sun, of course) is likely to harbour planets bearing intelligent life.

