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The Fourth State of Matter

Neutral Gas Plasma



Plasmas Come in Many Varieties





Taking the 
Sun’s 

Temperature



Fingerprinting the Sun



Sunspots: 
cool, dark, 
& magnetic



Observing Sunspots



Seeing  Spots



Magnetic 
Loops



Solar Flares



Prominences





Huge blasts from the corona, known as coronal 
mass ejections (CMEs), are the most violent space 

weather events.



Sunspot Changes



The Solar Cycle



Cold in North America & Europe
1650-1720



Gale Force Winds





Radiation Belts Surround Earth

First Major Discovery of the 
Space Age



Earth’s Magnetosphere



Space Weather: from the Sun to Earth



Auroras – both north & south



Auroras – many shapes & colors



Auroras - from space



Auroras – on other worlds



Magnetic Storm Effects



Bubbles in Bubbles
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