
Eureka!  Or What We Can Learn From Archimedes
Any breakthrough worth its salt is worth an exclamation. Most of us would probably say "Aha!" but we might say "Eureka!" Eureka is a word from ancient Greek meaning "I have found it!" It's curious that a term more than two thousand years old should be in anyone's vocabulary today. The reason lies in a story of breakthrough thinking, the discovery by Greek philosopher and scientist Archimedes (c.287-212 B.C.) of the princi​ple of the displacement of water. Although probably apoc​ryphal, it is one of those tales that ought to be true, so well does it illustrate the phenomenon.

The occasion was a royal command performance. Hiero II had become the new ruler of Syracuse. He thought him​self favored by the gods and arranged for a golden crown to be made, aiming to dedicate it to them in thanks. Hiero provided the gold and soon received the crown from the craftsmen. However, he heard that the craftsmen might have stolen some of the gold. The crown weighed the same as the gold Hiero had supplied, but perhaps the craftsmen had substituted less-valuable silver for some of the gold - ​not enough to change the color but enough to make a tidy profit. Not about to be cheated, Hiero asked Archimedes to determine whether the crown contained all the gold.

Archimedes knew that silver was not as dense as gold. If the craftsmen had substituted an equal weight of silver for gold, that would make up more volume in silver than the gold it displaced. The crown would be slightly larger than it should be. Even so, the problem was not easy. How could Archimedes determine the volume of the crown, an object with a highly irregular shape, to check whether it was suspiciously large?

With the puzzle much on his mind, Archimedes went to the public baths. As he settled into a tub, he noticed the water overflowing the sides. The deeper he settled, the more water spilled over. In a flash, Archimedes discovered his answer: His body displaced an equal volume of water. Likewise, by immersing the crown in water, Archimedes could determine its volume and compare that with the vol​ume of an equal weight of gold. Legend says that Archimedes leaped from the bath and ran through the streets of Syracuse, naked, shouting "Eureka!"  In his use of analogy, Archimedes was thinking like Leonardo. Or, since Archimedes came first, we might better say that Leonardo was thinking like Archimedes.

If breakthrough thinking built our world, or at least a good deal of it, what can be said about the process of breakthrough thinking? Simply on the basis of historical examples, it's useful to set out an initial sketch. In Archimedes' adventure at the baths, and in many similar episodes, one can discern a fivefold structure that goes something like this:

1. Long search. Breakthrough thinking characteristically re​quires a long search. Archimedes struggled with Hiero's problem. Leonardo da Vinci fussed endlessly with flight, and the Wright brothers dedicated years to their quest.

2. Little apparent progress. A typical breakthrough arrives after little or no apparent progress. Archimedes struggled with Hiero's problem. The Wright brothers wasted time on nautically inspired versions of the airplane propeller.

3. Precipitating event. The typical breakthrough begins with a precipitating event. Sometimes external circumstances cue this moment: the water overflowing in Archimedes' bath. Sometimes a mental event is sufficient: finding the right point of view, such as thinking of a propeller as a screw or a wing.

4. Cognitive snap. The breakthrough comes rapidly, a kind of falling into place, a cognitive snap. Not much time separates the precipitating event from a solution, even if details remain to be checked. This is Archimedes' classic "Eureka!" The time might be a fraction of a second, sev​eral minutes, or sometimes more, but the time is charac​teristically short compared with the time leading up to the breakthrough. In contrast, working out the ramifica​tions of the basic insight may take some time. The Wright brothers labored and argued for months on the technical problems of translating their propeller-as-wing insight into a well-engineered propeller.

5. Transformation. The breakthrough transforms one's mental or physical world in a generative way. Archimedes certainly did not have anything like the principle of dis​placement of water in mind prior to his bath. Propellers were not screws or wings until Leonardo and the Wright brothers made them so. Ideas like the principle of dis​placement of water and technologies like flight also have a profound practical impact, altering the way we human beings get things done.

This example falls short of a theory of break​through thinking, and the inferred five steps reveal little about what goes on in the mind that allows it to cross the great divide between a clutter of unrelated precedents and a new synthesis. Nonetheless, this example might help to keep in focus some important features of a creative process.
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