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Student Worksheet: Where force fields collide
Directions: Read the online Science News Explores article “It’s electric! Long-sought new field found in Earth’s atmosphere.” Then answer the following questions as directed by your teacher.


[bookmark: _Hlk110867932][bookmark: _Hlk82508535][bookmark: _Hlk112320673]Before Reading
1. Without Earth’s atmosphere, life as we know it wouldn’t exist. In contrast, our neighbor Mars has only a tiny fraction of Earth’s atmosphere. Come up with one possible reason why Earth maintains its life-sustaining atmosphere. Briefly explain how you arrived at your answer.



2. Watch this short video, then list the three energy fields that Earth creates. Briefly explain how each helps sustains Earth as we know it.



3. Start with a blank sheet of paper, then use plus and minus symbols to depict several positively charged particles (+) on the bottom of the paper and negatively charged particles (-) on the top. Assume these particles all have a value of 1. If these particles can move freely, which direction do you think the (+) particles are likely to move? What about the (-) particles? Explain your prediction.



During Reading
1. What is polar wind?



2. Which subatomic particle gets kicked out of atoms in the upper atmosphere? What is the source of energy underlying this process?



3. What keeps these ejected particles from floating off into space? What is this phenomenon called?



4. What does it mean to be electrically neutral? How can something — such as the atmosphere — be electrically neutral, yet consist of electrically charged particles?


5. How did Glyn Collinson and his team fix the issue of not being able to find the strength of the Earth’s field? 



6. Glyn Collinson and his team named their rocket Endurance. What is the inspiration behind this name?



7. Describe one challenge Collinson and his team encountered on their trip to Svalbard.



8. How many minutes did the Endurance flight last? What did the rocket measure, and how frequently did it make these measurements?



9. The change in electrical potential detected by Endurance was small. But even so, it explained a phenomenon of Earth’s atmosphere. What phenomenon did it explain?



10. What key advantage might explain why Earth has managed to keep its life-nurturing atmosphere?



After Reading
1. Refer to your answer to Question 3 in Before Reading. If plus and minus represent charged particles in our atmosphere, what type of ion is represented by the (+) symbols? What do the (-) symbols represent? Briefly explain how the (-) particles formed in the first place. Which particle (+ or – ) is heavier, based on your reading? How does this difference in weight affect how these particles move in the atmosphere? What role does gravity play in this dynamic?



2. List two planets besides Earth that have electric fields similar to Earth’s. Collinson hopes to measure energy fields across different planets to answer a big question: Why is Earth habitable? In your opinion, how important is it to answer this question? Explain your reasoning. What might we achieve by answering this question?
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