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AST 10: Homework 8
1. In this portion of the Hubble Ultra Deep Field photograph below, what different types of galaxies do you see?
Spiral, elliptical, maybe irregular.

2. Here are some of the main points made at the Great Debate, between Shapley (“the nebulae are part of the
Milky Way”) and Curtis (“the nebulae are separate galaxies”). Choose a winner for each point.
Shapley: The period of Cepheid variables is a good way to tell distance. X
Curtis: Not so.
Shapley: Spectroscopic parallaxes can be trusted as a way of gauging a wide range of distances. X
Curtis: They can only be trusted under 300 ly.
Shapley: The Milky Way is huge with well over a billion stars in it, many obscured by dust. X
Curtis: It’s much smaller; a straightforward count of what you see gives a good estimate of under a billion.
Shapley: The solar system is on the edge of the Milky Way. X
Curtis: It is near the center of the Milky Way.
Shapley: Some nebulae are seen to rotate over a few years. They cannot be too big
Curtis: More data are needed. X
Shapley: Some novae seen in the nebulae are briefly brighter than the entire nebula. How can that be if
they are galaxies?
Curtis: Maybe there’s a special kind of nova. X
2
3. Luminosity is measured in watts (W), as with light bulbs, and apparent brightness in watts/meter
(W/m2 ).
p
If a 100 W light bulb seems to only be 1 W/m2 , how far is it from you? 1 = 100/4πd2 So, d = 100/4π = 2.8 m.

4. L ≈ 4 × 1026 W. The earth is 152 billion meters from the sun. What is the apparent brightness of the sun
on earth? Pluto is on an average 5.9 × 1012 m from the sun. What is the apparent brightness of the sun on Pluto?
4 × 1026
1026
1. Aearth =
=
= 1,378 W.
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4π(152 × 10 )
72583 × 1018
4 × 1026
1026
2. Apluto =
=
= 0.9 W.
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4π(5.9 × 10 )
109 × 1024

