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Bulk Properties of Terrestrial and Jovian Planets
Å All Jovian planets have strong magnetic fields
Å Joviansare about as dense as water (1000 kg/m3)
Å Very cold
Å Way more massive



Discovery of the Jovians

ÅJupiter and Saturn have been know since antiquity. 

ÅJupiter is the third brightest object in our sky (Moon and Venus are 
brighter)

ÅSaturn can be seen with binoculers

ÅUranus was discovered in 1781 and was the first planet to be 
άŘƛǎŎƻǾŜǊŜŘέΦ Lǘ ǿŀǎ ŀƭƳƻǎǘ ƴŀƳŜŘ DŜƻǊƎŜ ŀŦǘŜǊ ǘƘŜ ƪƛƴƎ ƻŦ 9ƴƎƭŀƴŘΦ

ÅbŜǇǘǳƴŜ ǿŀǎ ŘƛǎŎƻǾŜǊŜŘ ŀŦǘŜǊ ŀ ŎŀǊŜŦǳƭ ǎǘǳŘȅ ƻŦ ¦ǊŀƴǳǎΩǎ ƻǊōƛǘΦ 

Å!ǎǘǊƻƴƻƳŜǊǎ ŦƻǳƴŘ ǘƘŀǘ ƛƴ ƻǊŘŜǊ ǘƻ ŜȄǇƭŀƛƴ ǿƘȅ ¦ǊŀƴǳǎΩǎ ƻǊōƛǘ ǿŀǎ 
deviating from Newtonian mechanics, another planet father out must 
be pulling on it.





Jupiter



ÅJupiter is composed of 71% hydrogen, 24% helium, 
and 5% all other elements by mass. Has a higher 
percentage of heavy elements compared to the 
Sun

ÅRotates so rapidly that the planets are noticeably 
flattened ςJupiter has 98% of the angular 
momentum of the solar system!

Å¢ƘŜ ǾƛǎƛōƭŜ άǎǳǊŦŀŎŜǎέ ƻŦ WǳǇƛǘŜǊ ŀǊŜ ŀŎǘǳŀƭƭȅ ǘƘŜ 
tops of clouds

ÅThe rapid rotation of the planets twists the clouds 
into dark belts and light zones that run parallel to 
the equator

ÅThe outer layers of the atmospheres shows 
differential rotation, meaning the equatorial 
regions rotate slightly faster than the polar 
regions.



ÅStrong convection currents cause the bands of 
ŎƻƭƻǊ ǎŜŜƴ ƻƴ WǳǇƛǘŜǊΩǎ ǳǇǇŜǊ ŎƭƻǳŘ ƭŀȅŜǊΦ 5ǳŜ ǘƻ 
WǳǇƛǘŜǊΩǎ ǊŀǇƛŘ ǊƻǘŀǘƛƻƴΣ ǘƘŜǎŜ ōŜƭǘǎ ŀƴŘ ȊƻƴŜǎ 
east and west.

ÅNone of the gases in the clouds can explain the 
ŎƻƭƻǊ ƻŦ WǳǇƛǘŜǊΩǎ ōŜƭǘǎΦ

ÅThese strong convective currents create a 
complex cloud chemistry that is very sensitive 
to pressure and temperature, which leads to the 
cloud coloration.

ÅUnderlying these bands is a zonal flow region 
that is a stable east-west wind that flows at 500 
km/h (310 mph)

WǳǇƛǘŜǊΩǎ ²ŜŀǘƘŜǊ



Optical ïcolors dictated

by how molecules

reflect sunlight

Infrared - traces heat in

atmosphere. 

So white colors from cooler, higher clouds, brown and red from

warmer, lower clouds.



Storms of Jupiter

Å.ŜŎŀǳǎŜ ƻŦ WǳǇƛǘŜǊΩǎ ŘƛŦŦŜǊŜƴǘƛŀƭ 
rotation and strong convective 
currents, massive storms occur on 
WǳǇƛǘŜǊΩǎ ǎǳǊŦŀŎŜΦ

ÅThe Great Red Spot has existed for 
at least 300 years.

ÅIt is sustained by large scale 
atmospheric motion.

ÅWǳǇƛǘŜǊΩǎ ǎǘƻǊƳǎ ŀǊŜ ǎƛƳƛƭŀǊ ǘƻ 
hurricanes that we experience on 
earth.



The internal heat of Jupiter and Saturn has a 
ƳŀƧƻǊ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ǇƭŀƴŜǘǎΩ ŀǘƳƻǎǇƘŜǊŜǎ



Saturn



ÅSaturnΩs atmosphere is similar to 
JupiterΩs, except pressure is lower.

ÅCloud layers are wider than 
JupiterΩǎ ōŜŎŀǳǎŜ {ŀǘǳǊƴΩǎ ƎǊŀǾƛǘȅ 
is 2.5 times weaker.

ÅLower pressure implies a lower 
temperature. This has caused 
much of the helium to liquefy. 

{ŀǘǳǊƴΩǎ !ǘƳƻǎǇƘŜǊŜ



Å Saturn has planet 
wide storms that 
are similar to 
thunder storms

Å The white clouds 
seen are from warm 
methane gas come 
up from deep inside 
the planet.



Å Earth-based observations 
reveal three broad rings
encircling Saturn

Å {ŀǘǳǊƴΩǎ ǊƛƴƎǎ ƻŦ ŀǊŜ 
composed of numerous 
particles of ice and ice-
coated rock ranging in 
size from 1 um to about 
10 m

Å WǳǇƛǘŜǊΩǎ Ŧŀƛƴǘ ǊƛƴƎǎ ŀǊŜ 
composed of a relatively 
small amount of small, 
dark, rocky particles that 
reflect very little light 


