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    What is a Supernova?
What does conservation of momentum and energy have to do with stars?

What is Needed

· One “Astro-Blaster” Multiple Collision Accelerator 

      (available from Educational Innovations, www.teachersource.com)

What to Do

Hold the tip of the Astro-Blaster rod which extends through the smallest ball.  Hold away from the body at arms length.  Release when the Astro-Blaster is hanging straight down.  Astro-Blaster capsule can reach heights of over 5 times the drop height, so be certain to use in an area in which nothing will get broken.  Also, be certain you hold at arms length while releasing to avoid eye injury.
What is Happening?
     In a sense, stars are like people; they are born, they live and they die.  A star “lives” by fusing lighter elements into heavier ones in its central regions.  The pressure generated by this “combustion: holds the star up against the enormous gravitational force that its outer layers exert on the stellar core.  The supply of elements that the star can fuse is limited, and when this runs out the star “dies”:  its properties change rapidly and violently, and a new astronomical object is created.  Supernovae represent the most catastrophic (and picturesque!) of these stellar deaths.

     “Astro-Blaster illustrates the laws of conservation of momentum and energy during the creation of a supernova (an old star, that having exhausted its nuclear fuel, collapses upon itself in less than a second).  A shock wave speeds outward from the center through the collapsed material, moving faster and faster as it reaches less dense layers toward the surface.  This shock wave accelerates an outermost thin layer of the collapsed star to relativistic speeds, creating ‘cosmic rays’ that spread throughout our galaxy
--continued on back--
     The gravitational collapse of the dying star is illustrated by Astro-Blaster’s fall to the surface.  The shock wave accelerating outward through the star is illustrated by a wave of increasing speed as the result of the impact which is felt by the lighter balls nearer the top.  The supernova explosion and the release of cosmic rays is illustrated by the rapid departure of the top ball at high speed.”  --Sterling a Colgate, Astrophysicist
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