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During his first three years at Cambridge, 1661-4, Newton seems to have shown no unusual promise, although he showed himself a diligent student of mathematics under his professor, Isaac Barrow.  Intellectual life at Cambridge was not particularly lively; the Civil War had taken its toll, funds were short, and there was an atmosphere of fatigue and apathy.  Then, in 1664, the plague came to Cambridge; and the University had to close down altogether.

It was the best thing that could have happened to Newton.  In old age, he wrote about his early work: ‘All this was in the two plague years of 1665 and 1666, for in those days I was in the prime of my invention, and minded mathematics and philosophy more than at any time since.’  And one of the problems to which he was devoting his mind was the question of what made the moon and planets move in circles (or ellipses).  The famous story tells how he was sitting under an apple tree during this enforced retirement from Cambridge, when he was aroused from his meditations by the fall of an apple . . .  He had been brooding on Kepler’s laws of planetary motion, wondering what could account for their circular path.  Now, in a flash, he saw the answer: the same ‘magnetism’ that pulled the apple towards the earth . . .

But what is the law that governs this attraction?  Here again, Newton had been handed the clue by a predecessor—Kepler, whose third law stated that the cube of the planet’s distance is equal to the square of the time it takes to revolve.  Newton calculated what force would keep the moon in its orbit around the earth.  Obviously, it must weaken inversely with the distance—that is, the greater the distance, the smaller the force . . .  Newton later admitted that he had seen so far because he ‘had stood on the shoulders of giants’.  And the most important of these giants was Kepler.

Having found his solution, and worked out that the orbit of a planet was bound to be an ellipse, Newton pushed it aside and forgot about it.  This was not because he thought it unimportant, but because his mind was occupied with many other matters.  To begin with, it was difficult to work out problems involving the changing speeds of the planets, or the problems involving a new kind of mathematics.  The old algebra and trigonometry dealt with unchanging quantities.  But suppose a problem involves changing speeds? Or has two variables? . . . Newton evolved such a method, which he called ‘fluxions’ (and which we now call the infinitesimal calculus), which would apply equally well to the volume of a tin cup or the movements of the moon.  It was the greatest mathematical advance since the Greeks; and, typically, Newton could not even be bothered to publish it . . .

The third major problem to which Newton applied his mind in the two ‘plague years’ was the nature of light.  Here again, it was astronomy that set him thinking about the problem.  As everyone knows, a prism ‘breaks up’ white light into its constituent colours.  The edge of a lens is, of course, a prism.  And astronomers of the seventeenth century found that the image of a star or planet was often a confused blur of colours when seen through their refracting telescopes.  They found that this irritating phenomenon—called chromatic aberration—became no worse if the telescope was made far longer . . .  This was why Newton began his investigation of light by asking a simple question: was the glass itself responsible for causing the colours of the spectrum?  If so, then the problem was simply to find a purer form of glass.

He devised a marvellously simple experiment to find out.  A beam of light was allowed in through a hole in his blind, and allowed to pass through a prism.  This cast the usual spectrum of colours on a board.  Newton now made a small hole in the board, so that only one colour could shine through it.  Then he set up another prism on the other side of the board, and allowed the coloured light to pass through it.  The second prism failed to change the colour of the light—proving it was not an impurity in the glass that caused colours.  Light itself was made up of the colours of the rainbow.  He made the result doubly certain by reversing the experiment—focusing the seven colours of the spectrum on to a single point—whereupon they turned into white light.

Newton jumped to the incorrect conclusion that chromatic aberration cannot be eliminated; but the error was fruitful in that it led him to ponder other methods of focusing light in a telescope . . . A curved mirror also has the power to focus light and magnify an image . . .

In 1667 the plague was over, and Newton returned to Cambridge.  He was twenty-four, and had laid the foundation of his life’s work; he would make no more major discoveries in science or mathematics.  His attitude towards his discoveries remained casual—perhaps because he was more interested in ideas than in the fame they might bring. [140-145]

