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Our Evolving Universe


Directed Reading Exercise

Parallax
Alan Hirshfeld
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 objections to Aristarchus’ heliocentric theory of the solar system, as they would appear to an educated Greek of the third century BC.
2.
Explain what is meant, in the context of this book, by parallax.  Draw a diagram to show how Hipparchos used a solar eclipse to infer the parallax of the Moon.  What similar phenomenon can, in principle, be used to determine the parallax of Venus?
3.
Two of Tycho Brahe’s many contributions to astronomy involved a failure to measure the parallax of a celestial object.  What were the objects in question, and why was the fact that Tycho could not detect their parallax important?
4.
What combination of lenses is needed to make an effective refracting telescope?  


Among Galileo’s telescopic discoveries were the phases of Venus and the four largest satellites of Jupiter.  How did these two discoveries help to establish the Copernican picture of the solar system?
5.
What are the advantages of a zenith telescope for parallax measurements?  

What effect did James Bradley discover while using a zenith telescope to search for parallax?  How did he know that it wasn’t parallax he was seeing?  What causes this effect?
6.
Why did Galileo think that observing double stars of widely differing brightness would be a good way to detect parallax?  What was John Michell’s objection to this idea, and how did Herschel’s observations of double stars prove Michell right?  What additional problem does this pose for would-be parallax observers, who need to be able to identify stars that are likely to be nearby?
7.
Suppose that you are a 19th-century astronomer eager to mount an assault on the parallax problem.  First you need to choose a target star.  What properties do you want this star to have, and why?  What made Bradley choose Gamma Draconis, which doesn’t have at least one critical property?  Why, as a typical 19th-century astronomer, are you not going to choose Alpha Centauri?
8.
What property of glass, useful when constructing the prism for a spectrometer, causes problems in building high-performance refracting telescopes?  What (partial) solution to this problem can be achieved by using both crown and flint glass?  What is the more radical solution adopted by makers of modern research telescopes?
9.
What is a heliometer?  How does it work as an instrument for measuring parallax?  What advantage does it have over more conventional methods of measuring stellar positions?
10.
Summarise the situation regarding stellar parallax over the years 1837–1839.  Why, although two other astronomers might be said to have a claim, is Friedrich Bessel universally regarded as the discoverer of stellar parallax?
