Ping Pong Ball Universe…

Materials:

A few ping pong balls

Playdoh or clay

Salt

A couple of CD’s 

Procedure:

At each scale, have audience predict what they think relative sizes and distances would be before you reveal the answer.

If Earth were the size of a ping pong ball….

Moon size?

(1cm – a pea)

Moon distance? 
(115 cm – a little less than 2 paces away)

Sun size?

(4 m – a big SUV)

Sun distance? 

(5 soccer fields away…~750 paces)

Speed of light at this scale?: 
 A slow walk… about 1 meter per second

Now let’s switch scales…shrink the Sun down to the ping pong ball

Earth size?

(< grain of salt)

Earth distance?

(4m, ~6 paces away)

Moon’s orbit?

(~1cm away from Earth salt grain)

Pluto’s orbit?

(a little under 2 soccer fields away)

Nearest star system?
(~700 miles – pick a city at that distance)

Speed of light at this scale?  A snail’s pace -- 0.5 meters/minute! (it takes ~ 8 minutes for a photon of light to get from the Sun to the Earth)

Size of galaxy? 
(20 million miles across… 

(system of 200 billion ping pong balls, all (on average) 700 miles away from each other!)

Now lets switch scales again… shrink the entire galaxy down to a CD (nucleus = ping pong ball)

Sun?
(smaller than an atom)…. Scale issues: solid CD a bit misleading… the stars are so far apart in a galaxy that 2 galaxies could collide and pass through eachother without a single pair of stars actually colliding! )

Sun’s location?
(2 cm from edge of CD)

Andromeda Galaxy?
(another CD at 2.5 m…~5 paces away)

Large Magellanic Cloud and SMC?
(these little galaxies would be cotton balls 5-10 inches away)

Speed of light at this scale?  (it takes 100,000 years to travel across the CD!)

Reflection questions:

Which pairs of objects in space have the least gravitational interaction, which the most?:

Planets and moons (relative to their size – these are faily close and have a lot of gravitational interaction – like us and the moon and tides)

Stars and planets (Same thing here – planets orbit stars because of gravity)

Stars and stars (in general, unless they are binary stars, most individual stars are so far apart they don’t interact much gravitationally – but they do orbit the center of mass of the galaxy as a whole – due to the mass of billions of stars added up)

Galaxy and stars (see above)

Galaxy and galaxies (relative to their size, neighboring galaxies are actually quite close together, and interact by gravity to cluster into groups (and sometimes collide)!

Does this model help you understand why the discovery of planets around other stars is so amazing?

How likely do you think it is that there is (intelligent) life elsewhere in our galaxy?

Reflect on the issues of trying to communicate with any potential life around other stars?  In other galaxies?
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