Meteorite Display
DRAFT storyline & display elements ideas

INTRO
Today Earth is bombarded daily with alien rocks from the far reaches of space, but compared to ancient times billions of years ago in the early solar system, today’s bombardment is tame indeed. Most meteors are small enough to burn up in our atmosphere, sometimes being visible to us as shooting stars in their kamikaze death plunge through the atmosphere. But a few of them have a bit of themselves that makes it all the way to the surface of the Earth – a meteorite has landed.
Asteroid – rocky object in space smaller than a planet down to about 20 ft.
Meteoroid – rocky stuff smaller than an asteroid (boulders and baseball-sized stuff, but no firm definition of size parameters)
Meteor – object (asteroid or meteoroid) that enters Earth’s atmosphere and burns from friction
Meteorite – meteor that has had a piece survive all the way to land on the surface of Earth









Where did these meteorites come from, and why are they interesting?

Back to the very beginning…

FORMATION OF SOLAR SYSTEM
Nebular theory
About 4.5 billion years ago, a huge (many light years across) cloud of gas and dust gravitationally collapsed on itself. Most of the material (over 99%) eventually went into making our Sun. The leftover bits went into making planets (including Earth) and moons. The leftovers from the leftovers now orbit as asteroids and meteoroids varying in size from dust grains to 1000 km diameter Ceres in the asteroid belt.

Early solar system was a crazy collision course – stuff crashing into each other, and recrashing. Some of the crashes resulted in large chunks sticking together, and eventually the larger bodies had enough gravity to begin to acquire more and more of the smaller ones until most of the material was in a few larger bodies - planets.

Simulation of crash
	A model with small meteorite pieces from the collection in a tight “ball” shape (put stony on the outside, with maybe one or two larger iron meteorites at the core). At push of a button, there is a second “ball” of meteorite that “crashes” into the first, and both of them open out into star-like burst patterns, extending their samples out from the center (maybe only in direction away from wall – so half a sphere). Do slow rotation for a bit (30 sec?) The samples would be labeled. Then stops and a counter shows how long until the spheres recollapse (something like 3-5 min) so people have a chance to see/study the samples not moving. A button to “pause” the inspection time indefinitely. After time elapsed and countdown to zero, the two meteorite balls recollapse to return to pre-crash stage and await the next push of “start” button to repeat the crash sequence.


DIFFERENTIATION
Some asteroids and planetesimals grew large enough that their gravitational field was large enough that the more dense iron would sink through the less-dense rock and go to the center, leaving the less dense stone in the outer region. This is called “differentiation” since the body separated out (differentiated) by density. 

If such a body then collides with another large body, the chunks it throws off would include stony asteroids from the surface area and near-pure iron from the core.


Model for differentiation
	A model of glycerin in a transparent container, with iron filings (& sand representing stony material?) in it that can be turned upside down. Will show the iron filings slowly settling to the “center” (bottom) and the sand being on top of the iron (the stony surface) to illustrate how, with enough gravity, the more dense iron sinks to the center and the less dense stony material would be around it (differentiation). 

Have this labeled and instruction for how to engage with the model.

Nearly full of glycerin (highly viscous so slows down the effect)


NOTE: The transparent thin rectangular container rotates about its middle, and when inverted the sand and iron filings will resettle back down and complete the background graphic of the iron core/stony surface again when it is “upside down” from original position. This can repeatedly model the differentiation process due to density differences and gravity, and put in context with the background graphic being ‘completed’ by the model.

rotate

Stony Surface
Less dense stone settles to the surface





Iron Core
More dense iron settles to the core








COLLIDING WITH EARTH
How/why some collide. Burn up in atmosphere. Some make it through. What happens during such a “burn” (shooting stars, pressure waves – video from 2015 Russian one?) Chances/tracking of large asteroids today

Bringers of life?
	Possibilities of meteors bringing lots of the surface water on earth today (necessary for life). Amino acids (cite evidence) are building blocks of life brought by meteorites. Conjectures if meteorites might have actually brought early forms of life from elsewhere (maybe Mars?)

Bringers of death
	Possibly cause of mass extinctions (e.g. 250 million years ago Permian mass extinction – not sure it was asteroid impact;  dinosaurs 65 million years ago)

HISTORICAL
· Humans first used meteoric iron as a source of iron for tools and weapons, since at least 3200 BC. This was before smelting was invented (between 1200 BC and 600 BC) which ushered in the iron age.

· Today – about 100 tons of meteor dust and rock land on Earth’s surface daily. It is part of the dust on your roof, in your yard, and even in your house on top of refrigerator and cabinets; so when you are dusting, you are wiping up spacedust as well as other dust.

WHAT WE CAN LEARN
Messengers across time
	Primordial material from formation of solar system 4.5 billion years ago – preserved and come through time to us today, from which we can learn about early solar system and its formation.

Gateway to space?
Possibility to mine asteroids (which then become meteors if they ever enter Earth’s atmosphere). Rich in rare metals. Possible source of water, hydrogen (fuel), oxygen and building materials for future space colonies on Moon, Mars, in orbit?

http://sitn.hms.harvard.edu/flash/2016/precious-metals-peril-can-asteroid-mining-save-us/ for nice image of volume per size range of asteroids




[bookmark: _GoBack]IDEAS for Exhibit storyline flowPhysical
Interactive
Special  artifact displays
Extra points of interest highlighted
Main story line


(Curving wall, approx. 30 feet long)
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Images on wall & storyline elements
Flow of time (but no arrow graphic on wall – FYI for considering storyline


(stony vs. iron – mounted with magnifiers)

Freq of impact of various sizes
(text/story)
(stony-iron: mounted with magnifiers)


(small stony unaltered by heat or compression)

(large iron to illustrate metal resource & compare to Earth-value)
Source for first iron tools
(text/story)
Learn about early solar system
(text/story)

Efforts to track asteroids on collision course
(text/story)
Up to 100 tons dust a day
(text/story)




Early Planets. Bombardment
(graphic & text)
Formation of solar system (graphic & text)
Aggregation & Differentiation (some large ones with cutaway images

Collisions
Gateway to space?
(asteroids as resource for human exploration)
Landing on Earth
Streaking through Earth’s atmosphere



“A long time ago in a part of the galaxy very near here…”
(text/story)
(Crash simulation)
Interactive
(See iron settle)
Interactive

NASA proposal to capture asteroid and park around Moon
(text/story)
Bringing death
(text/story)
Meteor vs. 
Meteorite
(text/story)
Bringing life?
(text/story)

(large iron one to feel)
Interactive




Asteroid vs.
Meteoroid
(text/story)

(thin one with embedded metal backlit)
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