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Physics of Astornomy

How do we know the size of Jupiter?
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We want to find the diameter D of Jupiter.  We can measure the angular size  directly.  Then, if we can find the orbit radius d, we can find the planet’s diameter D from the small angle formula: D=_____

How can we find the orbit radius d?  If we know Jupiter’s orbital period p, then we can find its orbit radius d=a from Kepler’s 3d law, p(yr)2=a(AU)3:

d (p) =________

So we can find Jupiter’s size D from its true (sidereal) period p.  By counting the days until Jupiter returns to the same place in the sky, we can measure the synodic period, S=398.9 days.  (What is this in years?)  Thanks to Kepler, we can then calculate Jupiter’s sidereal period from 
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.   (Do you use the + or – sign for a superior planet?  What is Px?) 

Find Jupiter’s true period.  

Use the period to find the orbit radius:

Finally, find Jupiter’s size D if it subtends an angle =1.834 x 10-4 radians.

What simplifying assumptions have we made in this derivation?

What complicating factors could change our answer?

How far off could we be?
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