The Solar System
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Jupiter's auroras







1% Kepler Law

Planetary orbits are elliptical with the sun at a focus.

1-e%)"a . ] _ :
( ) Planet M/Mg a/AU e i Period P:P;
Mercury 0.055 0.387 0.206 6.34 0.241 1:49.2
Venus 0.815 0.723 0.007 219 0.615 1:19.3
Earth 1 1 0.017 158 1 1:11.9
Mars 0.108 1.524 0.093 167 1.881 1:6.31

Ju piter 317.8 5203 0.049 0.32 1186
Saturn 95.15 9.582 0.056 0.93 29.46 2.48:1

L=+1-evGMas 1)
Uranus 14.54 19.19 0.047 102 54.02 7.08:1
‘ Orbit plane Neptune 1715 30.07 0004 0.72 164.8 13.9:1
(L

Pluto (.002 39.26 0245 171 247.9 20.9:1

' - Invariable plane



2" Kepler Law

The radius vector from the sun to a planet sweeps equal areas in equal
times.

T+U=E
tot



https://www.sciencedirect.com/topics/engineering/radius-vector

3" Kepler Law

The ratio of the square of the period of revolution and the cube of the ellipse
semimajor axis is the same for all planets.

Grav. acc. GM, | R?

Centrip. acc. = Q°R

Q° RSZGI\/I{?


https://www.sciencedirect.com/topics/engineering/semimajor-axis

Uranus

B Rock

B lonized liquid water, ammonia, and methane
BN Liquid metallic hydrogen and atomic helium
B  Molecular hydrogen and atomic helium

i 100,000 kilometers i
. ' 60,000 miles '




Mars Ganymede Titan Mercury Callisto lo

6804.9 km 5262 km 5150 km 4879.4 km 4821 km 3643 km
~ Moon Europa Triton Pluto Sedna litamia  Rhea. Oberon lapetus Quaoar
34762 km 3122 km 27068 km 2390 km = 1500 km 1578 km 1528 KmulS a3 Kmil436 km 1200 km
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) ; Diameters of tAGSEEItEStal Bodies
Charon Umbriel  Ariel Dione Tethys 1'35'“51_}.--:“.;:-
1186 km 11694 km 1158km 1118 km 1059 km 12.756.28 ki
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W Noyau de Fer B Glaces
B Manteau silicaté B Hydrogene et hélium







Planenetary disk

A planet (right centre) orbiting an (invisible) central star excites a spiral wave in the
surrounding gas disc. Through this wave the planet gets angular momentum from

the disc inside its orbit, and looses angular momentum to the exterior portion of the
disc. These angular- the planet.
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