
Unit 07: The Gas and Ice Giants 

Duration: 60 Minutes 

Goal: To understand the unique characteristics, moons, and mysteries of the four outer planets. 

 
I. Introduction: Beyond the Asteroid Belt (5 Minutes) 

 

The Scale of Space: Briefly explain the "Great Divide." While the inner planets are rocky 

and small, the outer planets are massive and fluid. 

 

• The "Jovian" vs. "Ice" Distinction:  

o Gas Giants, Jupiter and Saturn: Dominated by Hydrogen and Helium 

o Ice Giants, Uranus and Neptun: Dominated by heavier elements like Oxygen, 

Carbon, Nitrogen, and Sulfur (water, ammonia, methane) 

 

• Mass Distribution: Jupiter and Saturn alone contain roughly 92% of the planetary mass 

in our system. 

 

• All 4 have ring systems 

 

II. Jupiter: The King of Planets (15 Minutes) 
 

• Size and Scale: If Earth were a peppercorn, Jupiter would be a Lindt chocolate; Sun 

would be a volleyball. 

 

• The Mini-Solar System: Focus on the Galilean Moons (Io, Europa, Ganymede, and 

Callisto). 

o Highlight: Europa’s subsurface ocean as a candidate for alien life. 

 

• Atmospheric Dynamics: * Zonal Flows: The belts (darker, sinking gas) and zones 

(lighter, rising gas). 

 

• The Great Red Spot: Discuss this 350-year-old storm. Is it shrinking? (Recent data 

suggests yes). 

 

• Jupiter as Earth’s Shield: How its massive gravity “vacuums up” dangerous comets. 

 

• Internal Pressure & Metallic Hydrogen: 

o At depths of 13,000 miles, pressure reaches 2 million atmospheres. 

o Hydrogen molecules are squeezed so tightly they lose their electrons, behaving 

like a liquid metal. 

 

• The Magnetosphere: 

o Driven by the rotation of that metallic hydrogen (a "Dynamo"). 



 

III. Saturn: The Jewel of the Solar System (12 Minutes) 

 
• The Rings: What are they actually? (Mostly water ice, ranging from dust to mountain-

sized chunks). 

o Roche Limit: The rings likely formed because a moon wandered too close and 

was torn apart by tidal forces. 

 

• Density: The famous "Saturn could float in a bathtub" comment  

o (it is less dense than water). 

o  

• Hexagon Storm: Mention the mysterious six-sided jet stream at its north pole. 

o The Science: Fluid dynamics experiments on Earth show that when a central fluid 

rotates faster than its surroundings, it naturally forms polygonal shapes. 

 

• Titan: Explore Saturn's largest moon—the only moon with a thick atmosphere and liquid 

lakes (of methane!). 

o Titan’s Hydrological Cycle: The only other body in the solar system with a 

"cycle" (evaporation, clouds, rain), but it uses Methane () instead of water. 

 

IV. Uranus: The Tilted Ice Giant (10 Minutes) 

 
• The Tilt: Unlike any other planet, Uranus rotates on its side. Why?  

o Current theory: A "hit-and-run" collision with a protoplanet roughly twice the size 

of Earth. 

 

• The Color: Why it appears as a calm, pale cyan (methane filtering red light). 

 

• Anomalous Internal Heat: 

o Uranus is the only giant planet that doesn't radiate more heat than it receives from 

the Sun. It is "thermally dead" compared to Neptune. 

 

• The Diamond Rain Hypothesis: 

o Methane () is crushed at high temperatures. The Hydrogen is stripped away, and 

the Carbon crystallizes into diamonds, which sink through the slushy mantle. 

 

  



V. Neptune: The Windy Frontier (10 Minutes) 

 
• The Color: A deeper, more vivid blue than Uranus. 

 

• Supersonic Winds: The fastest recorded winds in the solar system (over 1,200 mph). 

o Speeds reach 2,100 km/h. Because there are no solid surfaces 

(mountains/continents) to create friction, the storms never slow down. 

 

• Triton: Neptune's moon that orbits "backwards" (retrograde) and features nitrogen 

geysers. 

o Retrograde Mystery: Neptune’s largest moon orbits the "wrong way." This 

proves it was a captured Kuiper Belt Object (a cousin of Pluto) that Neptune’s 

gravity "snagged." 

 

• Discovery by Math:  Neptune was found via mathematical prediction before it was ever 

seen through a telescope. 

 

• Atmospheric Heat Source: * Despite being further from the Sun than Uranus, Neptune 

is warmer. It has an internal heat source (likely leftover from formation or radioactive 

decay). 
  

 

 


