PHY111

Our Evolving Universe


Directed Reading Exercise

Planet Quest
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.
Describe the main features of our solar system.  Your answer should include discussion of the spacing of planetary orbits, planetary surface temperatures and chemical composition, etc.

2.
Compare and contrast the discoveries of Uranus, Ceres, Neptune and Pluto.  You should focus on the interplay between theoretical expectations and observation.

3.
Is there a tenth planet in the solar system?  Discuss the evidence for and against.

4.
Suppose that you were an astronomer using a space telescope which could give extremely accurate stellar positions, and you wanted to look for planets by astro-metry.  What criteria would you use to select suitable stars to observe, and what type of planets would you expect to find?  For how long, roughly, would you have to continue making observations of each star in your programme?

5.
What are brown dwarfs?  Discuss how they differ theoretically from planets.  What sort of observational differences might you expect to find?

6.
Why is it easier to discover tiny dust particles in orbit around stars than it is to find large planets?  What relevance does the discovery of dust have to the search for planets?

7.
How were planets detected around pulsars?  Why was this unexpected?  What are the advantages and disadvantages of finding planets around pulsars?

8.
How did Andrew Lyne come to discover a planet which did not exist, and why was he applauded for acknowledging this?

9.
Many extrasolar planets have now been detected, but not by astrometry.  How were these planets found?  How do the planets you would expect to find by this method differ from those you would find using astrometry (see Q4)?  What is the main disadvantage of this method of planet hunting?

10.
How might planets similar to Earth (rather than massive planets like Jupiter) be discovered around other stars?  How might you determine if life had evolved on such a planet?

