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Science and Scientists 

2005, marked the centenary of one of the most important of last century’s publications, the publication 
in Annalen der Physik of the Theory of Relativity by Albert Einstein. The paper and the figure of 
Einstein itself have since signified for scientists and the common public the ‘revolutionary spirit’ in 
science and physics. Einstein has gained this fame and status as a role-model figure in the common 
public - although he was the exact opposite of a science popularizer – and that of a figure of 
knowledge and erudition without any real common understanding of the essence of his theories.  

However, since the Einsteinian revolution in science – in a sense including the Quantum Physics 
revolution which sparked from the photoelectric effect also published by Einstein in 1905 – we haven’t 
really seen something comparable for the past fifty or so years, since this ‘New Science’ of Relativity 
and Quantum Mechanics was established as a paradigm followed by the scientific community. 
‘Normal science’ is following its route of problem solving without any major scientific revolutions 
knocking on our doors.  

Is the fact that we haven’t seen a scientific revolution over the past decades a sign that we have 
finally reached the ‘truth’, a sign of the times, or something that should worry us?  



Revolutions, admittedly, do not happen every day. Science does not work in sudden jumps but is 
mostly in this ‘normal science’ (problem solving) state that we observe today.1

One may sense a paradox though in the fact that although the number of scientists, the funds in 
science, the accumulation of knowledge, seems to be increasing constantly and the technological 
revolution has brought new ways doing science (computation physics, simulations etc.) all that do not 
seem able to speed up the rate of revolutions. Application of common sense in this would imply that 
the more scientists ‘produced’ the better the chances that we have for releasing new blood and new 
mind in the scientific barracks that would cause an increase in the frequency of scientific revolutions 
an effect that is simply not seen today.  

Sad as it may be to admit it, it is this present situation of new science itself that may serve as part of 
the reason why we are so far from new scientific revolutions.  

An easy conclusion can be drawn out of this situation: Science is getting more and more difficult. 
‘Easy’ discoveries are simply not there and it takes a lot more than ‘simple’ observation and 
reasoning of simple minds to produce ground breaking and revolution-causing results.  

This implies that science has reached so close to the truth, that all that can be offered by scientists 
today is small tweaks that correct the current paradigm in small ways in order to bring matters slightly 
closer to the truth but there cannot possibly be anything else as ground breaking as we have 
witnessed in the past that would cause a massive change in the results that science produces and 
the beliefs that scientists hold.  

In a sense this implies that scientific projects get larger and larger – and more expensive – as the 
elements they deal with are increasingly more complex, but their results get smaller and smaller. 



This is an underlying belief in the way that many scientists operate and is a belief that is a dangerous 
one. Even though all grant applications try to persuade reviewers that their research is the most 
essential in science since Newton produced the laws of gravity, the taxpayers – under the difficulties 
of today’s economy – cannot be easily persuaded to part with their money for massive projects that 
will produced questionable results.  

The case of the SSC is a classic example of this situation, certainly the most memorable one, but 
definitely not the only one. Thousands of unemployed or underemployed scientists all over the world 
can testify on the difficulties of funding and the cutting down of funds in science produced by the 
‘close to the truth’ state of affairs.  

The existence of the field of ‘public understanding of science’ was not simply the genuine interest that 
some people have on scientific matters but also a trick invented as a way to pass to taxpayers the 
belief that even though we are so close to the truth the stuff we do is still ‘bloody interesting’.  

This is a situation in which scientists have managed in high acrobatics to pull the rug under their own 
feet simply because they are arrogant enough to try and persuade the rest of us that they know 
everything. However, even at this level, the more they appear as arrogant know-alls the more they 
lose face among the public and from figures of knowledgeable professors they become boring 
teachers.  

Science as a sociological phenomenon 

Science is more than an intellectual process. As with all human activities, science is also governed by 
the laws of society which engulf scientists and ‘technologists’ and is not simply a process that 



uncovers the “truths of the universe”. Acceptance and adoption of the truths is an extra factor in the 
scientific process that is purely (or at least mainly) a sociological activity.  

The study of the history of science has given us ‘common trends’ and laws that govern both the 
scientific method, the underlying mechanisms and structure of paradigms. 

Paradigms themselves are an idea which arose from the study of the structure of scientific revolutions 
by Thomas Kuhn and – unfortunately – represent a rather vague idea that engulfs everything that has 
to do with the normal ‘problem solving’ period of scientific activity. Paradigms constitute beliefs, ideas, 
scientific methods but they also include the scientific community itself that shares the current beliefs 
and ideas. 

The important element though, is that the change of paradigms (the scientific revolution) is not a 
process which – contrary to common belief – is based on hard facts that overturn the current 
theory(ies) in order to extend the paradigm into a new status.  

Paradigms are incommensurable as entities, and paradigm shifts happen as a result of – not just 
scientific – but of sociological laws. The established, adopted, paradigm is not the one which is better 
than the pre-existing one or than its competitors. It is the one that situations lead it as the one 
adopted by the majority of the scientific community. Thus in this respect paradigm shifts resemble 
more a ‘referendum’ and/or a related political process than a purely scientific phenomenon.  

The underlying consequence of this is the fact that paradigm shifts are most likely to occur in 
societies that are mature enough to accept a state of revolution. And this is a general maturity 
situation that does not correspond just in the scientific community.  



It is not an accident that the theory of relativity was adopted round about the turn of the century. 
These were years in which change and revolution were imminent and prominent in all parts of 
society. (Art with Dadaism and surrealism, society with the establishment of the middle class as the 
ruling figure and of course of the world war that overturned the status quo in Europe and the eventual 
rise of the socialist/communist revolution).  

It is also no accident that the Newtonian paradigm shift happened in the years of the civil war in 
Britain and the major unrest caused by the plague years in Europe. The French revolution itself 100 
years later came also at the same time as the Newtonian/mechanistic paradigm flourished all over 
Western science.  

So is our society at the moment ready to accept world-turning changes in its status quo? Is the way 
we are doing science today ready to accept such a revolution? 

Science Today 

Francis Fukuyama argued ten years ago that the end of history is nigh. Western man and western 
civilization with their gigantic middle class in power and the continuous ‘getting richer’ situation 
correspond to a steady state situation in which there is not much space for revolution and/or 
revolutions of any kind. This may appear as an extreme position and arguments can be (and have 
been) raised against it, but nevertheless it is still a sign of the times and a clear indication of the 
attitude our society shares towards changes of any sort.  

Science today means ‘big science’. Most of the projects are large (huge) and there are groups of 
hundreds if not thousands of scientists working on the same project that fall under the auspices of 



‘fundamental problem solving science’. All this big science is done under the realm of the current 
paradigm and is not by any means a mechanism that is bound to produce competing paradigms. 
Scientists in these huge projects have sacrificed many years and quite a few millions of taxpayer’s 
money on these projects to be able to switch easily into a new way of thinking and a new paradigm.  

Paradigm shifts happen when beliefs and ideas are shaped by an initial small community of scientists 
become popular little by little throughout the whole scientific community.  The gigantism of science 
today, the peer review process for publications that often nourish ways that simply ‘kill’ competing 
ideas, again leaves very little space for changes to happen in beliefs and core ideas.  

For example science today holds no space for ‘maverick’ scientists that work independently and 
semi-professionally to the rest of the scientific institutions. Is it a coincidence that Einstein, and 
Newton during the plague years when he had his own annus mirabilis, were both maverick scientists 
that worked independently from any university related establishment? 

It does not also appear to be a coincidence - and frankly a rather natural thing - that revolutions 
happen by young people, usually under the age of 30, that group together in their attempts to 
overthrow the status quo (sometimes without even realizing that they are doing it). Newton and 
Einstein were 23 when they had their annus mirabilis and the whole of the quantum revolution was 
done mostly by scientists under the age of thirty (Einstein who was well over forty at the time when 
the Quantum revolution bloomed never shared any excitement for it.) 

Scientists under the age of thirty today are usually still doing the Ph.D. or are in the first years of their 
postdocs fighting in a high competitive world in which academic positions are sparse and naturally is 
difficult – or impossible – for different or radical ideas to appear or even surface (we all know that PhD 
students usually work on subjects and fields chosen by their supervisors which are part of the 



supervisors grant and ‘problem solving’, or is even part of the supervisors plans for a better position 
or career). 

All of this also implies that science is no more a purely intellectual activity performed by the ‘elite few’ 
that are smart, clever, wonderful enough to be able to do it but has become an occupation like all 
others. For this reason it suffers from ‘the reverse NBA effect’.  

NBA has been for decades the best basketball championship, with the best players who were miles 
ahead of any other nation players or teams. This was purely a result of the free market economics of 
sports: there was/is a lot more money in NBA than any other basketball championship, and a lot more 
money compared to other sports in the USA. As a result this means that NBA is able to attract more 
talent which eventually led to the better players than anywhere else in the world, the better 
championship, the ‘dream teams’ and the best results.  

In exactly the reverse effect in science today the lack of academic positions and the fierce 
competition along with the high demand of scientists in the industrial/technological world (with 
salaries a lot more attractive than those offered in academia) along with the loss of the ‘elitist’ status 
of the scientists has left the scientific community not always with the best minds, but often with the 
most persistent and most fitting in the status quo. These are often the least expected to start a 
revolution of any sort.  

The result is one in which it appears almost impossible to be in a situation of a paradigm shift, and it 
appears that we will spend time, money and effort in drawing epicycles in order to ‘save the 
phenomena’ within the boundaries of the current paradigm. 

Do not despair though this is definitely not the end. 



The End of Revolutions? 

Francis Fukuyama in his recent book ‘Our Posthuman future’ overturns slightly his previous argument 
about the end of history bringing attention to the effects of science, technology and genetic 
engineering as factors that will evolve the present human condition. 

This in itself is an argument strong enough to create the spirit and essence of change and society. 
Sadly the terrorist events of Al Qaeda in the Western World slowly turn our way of thinking and 
produce changes in our life, belief and status that we would never have thought possible a few years 
ago. Furthermore the ‘ever-getting-richer’ middle class who has been milking the new markets and 
working force of the third world countries will soon come to a necessary standstill, a fact which along 
with the introduction of the third world countries working force (mostly through outsourcing), materials 
and products in the western world is bound to bring unforeseeable changes in the society. There is 
ample room for change here and science will naturally follow 

Fifteen years ago David Mermin in his monthly column in Physics Today wrote about the bad 
situation of the publication reviewing process and talked about a future of unrefereed publications in a 
world in which citations instead of publications would count. Some of us ten years ago thought that 
the internet would revolutionize things in this respect but the powerful publishing houses were strong 
enough to keep the status going without any real change. However, the internet revolution is by no 
means over and objects like weblogs and trackbacks open up a world of free unrefereed daily 
publications, open source data and citations that can cause massive change in the way science is 
performed (and positions are assigned).  



Sadly only a scientific revolution can bring the status of the scientist as part of society in the same 
situation and status as fifty or one hundred years ago. And unfortunately, grants and salaries will not 
easily rise to the levels of the industrial business world. However, freedom to do science in the 
smaller scale from the privacy of one’s own home strictly for the great fun of it will be change enough 
in the workings of science that can cause massive changes in our thinking. 

Scientists as petty-bourgeois have to re-educate themselves in the field of philosophical and political 
behavior and take a stance similar to a ‘class’ that has to ‘fight’ against the status quo. There will be 
victims, there will be loss of time, effort, disillusionment and blood, but in a sense it is better to ‘die’ a 
victim of a struggle than to perish quietly with the whimper of a non-funded scientist.  

 

 

                                                 

1 Richard Feynman comes very close to fame in association with Einstein has never been a revolutionary – yet 
brilliant as he might have been. He was a problem solver that worked within the framework of the current 
paradigm in order to solve and extend the limits of science. All his fame was gained in the exact opposite 
fashion to Einstein’s fame: through the popularization of science and his persona. 
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