“What’s that big, bright thing coming straight for us?”

Introduction:

During the 1990’s, people in North America were faced with the grim reality of the possibility of death from above on a massive scale.  This all started in 1994, when a broken up comet slammed into Jupiter.  The Comet (now known as comet Shoemaker/Levy) had broken up into 20 pieces, some as large as 2 km in diameter, and was hurtling toward Jupiter at about 60 km/s.  The results were spectacular, and a big buzz ensued in the scientific community, “what would have happened if Shoemaker/Levy had struck the Earth?”    Hollywood soon jumped on board with 2 major movies being released in 1998 dealing with this possible catastrophe (Deep Impact, Armageddon).  Soon many people started worrying about the human race being wiped out by a large impact from outer space.  This lesson is designed to inform the students of the nature of such phenomena, to help them become aware of these rare events.  

Curriculum Objectives:

- S1-4-08: Differentiate between the major components of the universe.  Include planets, moons, comets & asteroids, nebulae, stars, galaxies, black holes.

- S1-4-11: Evaluate the impact of space science and technologies in terms of their benefits and risks to humans.

Simulation Sequence:

- A computer lab will have to be booked for this lesson, as the students need to experience this simulation first hand.  

- Have the students work in pairs to help encourage communication.  One student can plug data in on the keyboard, while the other records the results.

- Before the students log on, explain that they must remain on this site only, if any student goes to any other site, they will be asked to wait outside the room for the rest of the period.  

- This lab should be conducted after students have had the chance to go over the material in class, therefore it is more of a review and a chance to consolidate their knowledge.

- Introduce the lesson by relating it to the students’ real life experiences.  Ask if anyone has seen the movies Deep Impact or Armageddon, or if anyone knows about comet Shoemaker/Levy.  Ask the students if they know what most scientists believe killed the dinosaurs, what were the effects of this?

- The assigned worksheet allows the students to work though the OEPOE model.  First students will be asked to observe a specific situation, then they will be asked to explain why this occurred.  In the next section they will be asked to predict the results of the next simulation after changing the variables.  Again following this, they will be asked to observe and explain.  

- On the worksheet, the first question asks the students to simulate the impact of a meteor with a diameter of 1000 km.  For reference, 1000 km is about the total width of Saskatchewan and Manitoba combined.  The moon’s total diameter is almost 3500 km.  
Limitations/Consolidation:

- As with most simulations, this model has limitations.  A real collision with a body from outer space would involve many more factors than what is considered here.  For example the angle of approach is not taken into consideration, and this would have a huge effect on how much of the body is burned up in Earth’s atmosphere.  Also, the simulation only allows for bodies being homogeneous in composition, when in reality most are a mix of ice, rock and metal.  Finally, a limitation that I had discovered was that there was no middle ground from a shooting star to a large size crater.  In reality there must be a point where the body would be mostly burned up, and only inflict minor damage, but the simulation does not show this.  Students must be aware of these limitations so as to be properly informed.

Reference:

http://janus.astro.umd.edu/astro/impact
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Name: _________________

Log on to your computers, and go to the website http://janus.astro.umd.edu/astro/impact
A page should appear with the title “Solar System Collisions”.  Following the directions on the worksheet, answer all questions and hand it in at the end of the period.

1) 

a) Plug in these variables

Target: Moon
Projectile Composition: Iron
Diameter: 1000 km
 Velocity: 70 km/s

Record what happens.  Explain why this occurred.

b) Now look these variables:  What do you predict would happen?

Target: Moon
Projectile Composition: Ice
Diameter: 1000 m
Velocity: 20 km/s

What happens?  Explain why this occurred.

c) Try and explain why there are differences in the 2 simulations (3 reasons)

2) 
a) Plug in these variables

Target: Moon
Projectile Composition: Rock
Diameter: 100 cm
Velocity: 20 km/s

Record what happens.  Explain why this occurred.

b) Plug in the same variables, but this time for the Earth.  What do you predict will happen?

What happens?  Why do you think there is a difference?
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