Sizing Up The Universe

Robert J. Vanderbei

October 29, 2010

UACNJ at Jenny Jump

http://www.princeton.edu/~rvdb


http://www.princeton.edu/~rvdb

The Whole Sky









Andromeda and Moon









Measuring Distances...

Cleverness Required



The Sun is farther away than the Moon...
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Eratosthenes measuryize of the




How Aristarchus measured the size of the Moon
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Venus Transit



How it is




Distance to the Andromeda Galaxy
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Supernovae: Distance to Remote Galaxies



. MICROWAVE BACKGROUND
The cosmic microwave background is the most distant thing we can see in the universe.

This radiation comes to us from a distance of about 13.7 billion light-years.
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The Universe in Ten Steps
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OUR MOON, PLANETS, AND GALAXIES
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Enceladus

Comet Wild 2 Halley’s Comet
951 Gaspra Phobos Deimos
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Neutron Star

Cygnus X-1 Black Hole
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Proxima Centauri
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TO INFINITY AND BEYOND : 210




Jupiter
Saturn
Neptune
Pluto
Eris
Sedna

TO INFINITY AND BEYOND : 214




ANOA3E ANV ALINIANI OL

812

¢size of previous step O

18}
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Milky Way

Perseus Cluster Local Group

Coma Cluster Bullet Cluster

5.37 million ly






