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The Law of Orbits

All planets move in elliptical orbits, with the sun
at one focus.

/

Perihelion

focus of
a = semi-major ellipse.
axis of ellipsa € = eccentricity
of the ellipse




Orbit
Eccentricity

The eccentricity of an
ellipse can be defined as
the ratio of the distance

e —

A= 200 —l ™,

7

e=07
between the foci to the
major axis of the ellipse.
The eccentricity is zero for
a circle. Of the planetary
orbits_ only Pluto has a
large eccentricity.




Examples of Ellipse Eccentricity

Planetary orbit
eccentricities
Mercury 206
e=0 Vems 0068
(circle) Farth 0167
* Mars 0934
Jupiter 0485
Saturn 0556
Uranus 0472
Neptune 0086
Phuto 25

‘Dutar planets




And now, the all-time
biggest bonehead move...
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The Law of Areas

A line that connects a planet to the sun sweeps
out equal areas in equal times.

This 1s one of Eepler's laws This
empirical law discovered by

Kepler arises from conservation of
angular momentum. When the ,
planet is closer to the sun, it moves N

faster, sweeping through a longer ﬁ’r *
path in a given time. LT é?
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3 Law
~K=T2/R8

k, =2.98x107" s



The Law of Periods
The square of the period of any planet is
proportional to the cube of the semimajor axis of its
orbit.
) L 50,000 "I’:’Ium
Meptune
TEZ ﬁ aS . 10,000 U
o ranus
GM 2
@ - 1,000 AV
This is one of % =
K epler's laws This '%‘ 100 Jupiter
law arises fromthe °E
. o o The straight line axprasses
la_“ of gravitation. 5| B . Kepler's Law of Periods
Newton first = Mars
formulated the law 3 | 1 _~" Earth
of gravitation from ,,il:n’ \;FGTJE” US o 100 1000 10,000
Kepler's 3rd law. 4 ' ! L ! !
Square of orbital period (yr #)
- If expressed in the following units:
. Ant p g
1T =——au T  Earthyears
GM
@  Astronomical units AU
can be expressed (a=1 AU for Earth)
impl
ey M Solarmasses Mg
T = a A2
Then E =1
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Jeopardy Kepler.ppt
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Dude, he said ‘PETA!”
HA EH EH EH....




