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In 1905, Albert Einstein published 3 papers that were to change the way that we understand the universe completely. His ideas were so revolutionary that they overturned hundreds of years of classical physics, and they were derived from Einstein’s brave new methods of thinking about science.

Throughout history, scientific methods had looked at experimental data and attempted to fit a theory around the evidence they presented, a process known as inductive thought. Einstein rejected this way of working. With a group of friends that termed themselves ‘The Olympia Academy’, he read vast numbers of scientific, philosophical and literary books, and of these, two made a particular impression. The first was A System of Logic by the philosopher John Stuart Mill, which he criticized massively for its support of the traditional, inductive scientific methods. He deemed these the ‘basic philosophical error’ of past scientists. Einstein could not accept that fitting a theory around experimental data would ever unearth the fundamental concepts of physics. On the other hand, he praised another work, A Treatise of Human Nature by the philosopher David Hume, and credited it as the inspiration to begin thinking in the radical new way that produced the astounding papers of 1905. Hume suggested that certain key concepts could not possibly be deduced from the things that we observe. He believed that we must find these truths by pure thought – we must work by deduction.

Einstein saw that for him, this was the way forward. The approach probably suited him very well in light of his experiences at Zurich Polytechnic, where Jean Pernot, professor of experimental physics, reprimanded him for poor attendance in March 1899. This caused his interest in obtaining his own experimental data to wane, and most likely made deductive reasoning very attractive – he could leave someone else to collect the evidence to confirm his theories after he had written them. Interestingly enough, his mathematics instructor at Zurich called the 20 year old Einstein a ‘lazy dog’ a mere four months later. In addition to this, Einstein was, in his own words, a ‘bad boy’ when he was with his wife Mileva. Whether this refers to his arguments with her or something else is a matter for debate.

Returning, though, to Einstein’s revolutionary papers, there were two other driving forces behind them. The first was Einstein’s natural ‘curiosity, obsession and sheer perseverance’, which he believed to be at the root of his success. He even went so far as to claim that he had ‘no particular talent’, something that we might dispute in retrospect. Here was a man who was working without the support of any institution or laboratory, and yet was to produce such a fertile year of work that he would rival Newton for productivity. The second influence on these papers was Einstein’s hate for the imperfect. His sense of wonder, provoked in early childhood by the way in which a compass works and later by the rules of geometry, could not accept that the universe was inconsistent or random. He believed in asking simple questions, and when the answers he received were also simple and devoid of contradiction or chance, he saw God at work. This conviction led him to take his newfound deductive method of thinking and use it to eliminate discrepancies between the scientific theories of the time.

The first paper, concerning the manner in which a current is produced in a metal when a light shines on it, was inspired by a contradiction. Bright red light produced no current, yet even dim ultra-violet light caused such a large one that electrons might break free of the metal - and if light was a wave as previously suggested, this shouldn’t be the case at all. But Einstein declared that light was not a wave, as had been accepted for over a century. He said that light behaved as particles, in the case of this particular effect at least. This flatly contradicted the way that we observe light – and yet it was the perfect explanation. Einstein’s intuitive brilliance was also apparent in the way that for the purpose of his third paper that year – the Theory of Special Relativity - he insisted that light could be a wave as well as the stream of particles that he had put forward just months before. Believing that light could be two different things at the same time required a leap of faith that most scientists were unwilling to make.

That third paper is also the one that is the most unbelievable. Einstein saw that the laws of physics appeared to be different depending on your position and speed, but decided that this had to be an illusion – he stated that they must be the same whatever your viewpoint. He also observed that light must travel at a constant speed in a vacuum. These two things though, created a paradox. How could the laws of physics and the speed of light be the same whether you were stationary or moving? This was where his radical mode of thought became essential. Because of its contradictory nature, he could not form a theory from the available evidence. As a result, he had to form it from deductive reasoning. Einstein declared that if the laws of physics and the speed of light were constant regardless of your speed, something else must be changing. He argued that it was time that was bending. This is a proposal of absolute genius precisely because it is at odds with how we experience the world – have you ever noticed time slow down when your train departs from the station? The answer that Einstein produced was that we never reach speeds great enough to observe the effects of what he called time-dilation. The theory has since been investigated by flying atomic clocks around the Earth at high speed – and time has indeed been observed to slow down. Special Relativity today forms an essential part of the GPS system. Without taking it into account, the accuracy of 5-10m would be unachievable.

The theories that Einstein presented, whilst argued by beautiful maths and supported by experiment, often disagreed completely with the way that we see the world. They were fuelled by a belief that the Universe is, at its heart, simple, elegant and devoid of contradiction. He himself stated that ‘God does not play dice’. Perhaps regrettably, Einstein can be remembered for a contradiction. In the September of 1905, he published a three page afterthought to his Theory of Special Relativity, which contained the mass-energy equation E=mc2. He did not at first recognize the dreadful consequences of the energy within the atom, but, as a staunch pacifist, he was horrified when the implications became clear. Eventually, he signed a letter to Roosevelt, urging him to develop the atomic bomb before Germany did. Although Einstein despised war, he may have contributed in part to the bombing of Nagasaki and Hiroshima.

But rather than remember this, we should just marvel at a man who managed to form theories about the nature of the Universe by seeing through the rather persistent illusion of reality. Albert Einstein can be an inspiration to all of us – he didn’t do too badly for someone who didn’t do too well at school.

