Astro 102/104 Our Solar System Spring 2008

NAME: Section Number:

Homework 11: Satellites, Rings, and the Trans-Neptunian Region

Due: in your section on the week of April 21™. Be neat and concise, show your work, and remember
units. An answer without the correct units is wrong.

Suggested reading: Lecture notes 30, 31, and 32, and chapters 11.2, 11.3, and 12.3.

1. Planetary ring systems:

a. [1 Point] Which Jovian planets have rings?

b. [3 Points] Why do these planets have rings? Explain the current theory, and mention two
early theories that were later discarded (and give one reason why they were discarded).

c. [2 Points] How does the rotation of a ring system differ from the rotation of a solid disk
(like a DVD)? [Hint: write down how velocity varies with radius for the solid disk, and
compare this to Kepler’s 3" Law for ring particles]



2. News from Enceladus [Hint: for these questions, you’ll need to do a little research into Cassini’s
recent observations of Enceladus — a good place to start is with the press releases on the Cassini

website: www.saturn.jpl.nasa.gov]

a. [2 Points] What is the difference between an eclipse, a transit, and an occultation?

b. [2 Points] Why was the Cassini spacecraft’s discovery of Enceladus’ water plume in 2005
so surprising? [Hint: given the moon’s size and location, would you have expected it to be

geologically active?]

c. [2 Points] On October 24, 2007, the Cassini Spacecraft observed an occultation of the star
zeta Orionis by Enceladus’ plume. Draw a picture of how zeta Orionis, Enceladus, and
Enceladus’ plume were oriented for this observation, and explain what was discovered

about the density of the plume.

d. [2 Points] On March 12, 2008 (just a few weeks ago!), Cassini made a close flyby past
Enceladus, and the spacecraft went through part of Enceladus’ plume. What did we learn

from this flyby about the plume’s chemistry?



3. [2 Points] Pluto’s orbit crosses that of Neptune — is Pluto at risk of colliding with Neptune? Why
or why not?

4. lois HOT!

a. [1 Point] Scientists have never measured lo’s internal temperature. What evidence do we
have of lo’s strong internal heating?

b. [3 Points] Explain how the resonance among lo, Europa, and Ganymede leads to Io’s tidal
heating.



