http://www.2dplay.com/orbit/orbit.swf*

« Inclass we discussed the “capture theory” of the Moon. | said that
capture is “dynamically” unlikely. Try this game that simulates the
dynamics of an object and try to put the object in orbit around of the
planets. Itis not so easy.

« But | mentioned that the moons of Mars are thought to have been
captured. Why?

— More on caputre theory:
http://www.windows.ucar.edu/tour/link=/earth/moon/capture_theory.html
&edu=elem

* Not in lecture
notes posted
yesterday. Will
post link on web

page.
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http://homepage.ntiworld.com/mjpowell/Astro/Naked-Eye-Planets/Naked-Eye-Planets.htn

table15-1 | Jupiter Data

table1g-2 | Saturn Data




Video On Jupiter (10 minutes)

e The Complete Cosmos, Jupiter and
Saturn: Probing the Planets (Johnson
Center) DVD QB 44.2.C66 2003 disc 4

» On reserve in Johnson Center Library
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* Not in lecture notes posted yesterday

Orbit

« http://learning.nd.edu/orbital/orbitals.swf

Question*

* Which is longer, Jupiter’s synodic or
orbital period?

» Which is longer, Jupiter’s synodic or
Saturn’s synodic period?

» Guess Jupiter’'s and Saturn’s synodic
period.

* Will post on web page as separate pdf

Question

» Which is longer, Jupiter's synodic or
orbital period? orbital

» Which is longer, Jupiter's synodic or
Saturn’s synodic period? Jupiter’s

» Guess Jupiter’s and Saturn’s synodic
period. A little longer than Earth’s
orbital period.




Kepler's Third Law

Major axis

Semimajoraxis Semimajor axis

P2=a3
P = planet’s sidereal period, in years
a = planet's semimajor axis, in AU

Long orbital periods of Jupiter and
Saturn cause favorable viewing
times to shift

table 14-4 | Oppositions of Saturn, 2004-2008 table 15-3 | Oppositions of Jupiter, 2004-2008
Earth-Saturm Earih-Jupiter
\ e Angular
L S — distance diameter
Date of oppasition  (AU) (107 km) (aresec) Dasc of opposiion. (AU)_(1° km) ey
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* Will post on web page as separate pdf
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The farther away from the axis, the more “thrown out” it gets.

The oblateness of Jupiter and
Saturn reveals their rocky cores

(a) Jupiter Jupiter probably has a rocky core
several times more massive than
the Earth

» The core is surrounded by a layer
of liquid “ices” (water, ammonia,
methane, and associated
compounds)

* On top of this is a layer of helium
and liquid metallic hydrogen and
an outermost layer composed
primarily of ordinary hydrogen and
helium

* Saturn’s internal structure is
similar to that of Jupiter, but its
core makes up a larger fraction of
its volume and its liquid metallic
hydrogen mantle is shallower than
that of Jupiter

linary hvydrogen

10,000km by catum

Metallic hydrogen inside Jupiter and
Saturn endows the planets with strong
magnetic fields

(@] Jupiter [b] Satum

« Jupiter and Saturn have strong magnetic fields created by
currents in the metallic hydrogen layer

« Jupiter's huge magnetosphere contains a vast current sheet of
electrically charged particles

« Saturn’s magnetic field and magnetosphere are much less
extensive than Jupiter’s

Jupiter and Saturn have extensive
magnetospheres

N Magnetopause

. . Magnetic axis
Rotational axis

Jupiter

—i

1,000,000 km
The Jovian magnetosphere encloses a low-density plasma of charged
particles
The magnetosphere exists in a delicate balance between pressures from the
plasma and from the solar wind
When this balance is disturbed, the size of the magnetosphere fluctuates
drastically




Synchrotron Radiation

Strongest radio (yellow) from
electrons are trapped in the current sheet.

Charged particles in the densest portions of Jupiter’s
magnetosphere emit synchrotron radiation at radio

wavelengths




