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- WOW Much 
THE UNIVERSE 
MAKES SENSE 

PHYSICS | 
KNOWLEDGE 

Nature and nature’s laws lay hid in night; 

God said, “Let Newton be!” and all was light. 

~Alexander Pope 

It did not last; the devil, howling “Ho! 

Let Einstein be!” restored the status quo. 

-unknown 

  
“Scientists confirmed today that everything we know about the 

structure of the universe 1s wron gedy-wrong-wrong.” 

À
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TUE A 

Galileo Galilei, Dialogue Concerning the Two Chief World Systems—Ptolemaic and Coper- lS 
nican, first published February 1632; the translation quoted: here is by, Stillman Drake (Uni- 
versity of California Press, Berkeley, 1962), pages 186ff. Galileo's writings, along with those 
of Dante, by reason of their strength and aptness, are treasures of human thought, studie 
today in Italy by secondary school students as part of a great literary heritage. 

SALVATIUS: Shut yourself up with some friend in the main cabin below decks on some 

large ship, and have with you there some flies, butterflies, and other small flying 

animals. Have a large bowl of water with some fish in it; hang up a bottle that 

empties drop by drop into a wide vessel beneath it. With the ship standing still, 

observe carefully how the little animals fly with equal speed to all sides of the 

cabin. The fish swim indifferently in all directions: the drops fall into the vessel 

beneath; and, in throwing something to your friend, you need throw it no more 

strongly in one direction than another, the distancés being equal; jumping with.. 

your feet together, you pass equal spaces in every direction. When you have ob- 

served all these things carefully (though there is no doubt that when the ship is 

standing still everything must happen in this way), have the ship proceed with any 

speed you like, so long as the motion is uniform and not fluctuating this way and 

that. You will discover not the least change in allthe effects named, nor could you 

tell from any of them whether the ship was moving or standing still. In jumping, : 
you. will pass on the floor the same spaces as before, nor will you make larger jumps 

toward the stern than toward the-prow even though the ship is moving quite 
rapidly, despite the fact that during the time that you are in the air the floor under 

you will be going in a direction opposite to your jump. In throwing something to - 

your companion, you will need no more force to get it to him whether he is in the 
direction of the bow or the stern, with yourself situated opposite. The droplets will 

fall as before into the vessel beneath without dropping toward the stern, although 

while the drops are in the air the ship runs many spans. The fish in their water will 

swim toward the front of their bowl with no more effort than toward the back, and 
will go with equal ease to bait placed anywhere around the edges of the bowl. 

Finally the butterflies and flies will continue their flights indifferently toward every 

side, nor will it ever happen that they are concentrated toward the stern, as if tited 
out from keeping up with the course of the ship, from which they will have been 
separated during long intervals by keeping themselves in the air. ... 

  

SAGREDUS: Although it did not Gccur-to me to put these observations to the test when 
I was voyaging, I am sure that they would take place in the way you describe, In 
confirmation of this I remember having often found myself in my cabin wondering 
whether the ship was moving or standing still; and sometimes at a whim I have 

. Supposed it going one way when its miotion was the opposite. . . .  
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