Can History of Science teach us how to make Science?
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History of science has long been plagued by a few misconceptions as to what regards its subject matter and the tools of its trade. Many still  think of it as being the history of individual scientists, albeit it is the history of scientific ideas; and a rather large number of science practitioners regard it as a subject for dilettantes or those which are no longer active  in “hard-core” research, when it is actually an area of intense scholarly research conducted by people with solid scientific backgrounds. In this short essay I would like to discuss the views of a theoretical physicist who has been active in historical research (the “B” side of his research) while still doing “hard-core” physics (the “A” side).


First of all, history of science is mostly the history of scientific ideas, from their inception to their full blossoming. Therefore, if one wants to understand, say, the birth of Statistical Mechanics, one has to know Statistical Mechanics inside out: no superficial knowledge, but a profound understanding of what the problems were and (most of the times) still are. This is not something to be wished for, but a must: original works (primary sources) are commonly riddled with misconceptions or half-backed ideas, or depended on knowledge which was not available at the time  – for instance J.C. Maxwell did not know the essence of electricity when he wrote down his equations, as elementary particles would be discovered only decades later. So in order to separate the wheat from the chaff one has to know what is wheat and what is chaff. Moreover, one may adopt two approaches to the subject matter: the internal approach – the view of a lonely scientist working with little or no contact whatsoever to his surroundings – or the external approach, the one which in my opinion makes more sense: the scientist is influence by and influences his surroundings and the choice of field of research is sometimes dictated by trends (nanotechnology), politics (war research or genetics in the Soviet Union), economics (biofuels) or simply scientific challenges (dark energy and dark matter). The external approach requires a good knowledge of the Zeitgeist and regards science always as contextualized undertaking.


Second, secondary sources (those which were written by other scholars about primary sources) are as important as original works. The problem of access to primary sources has been greatly reduced with the advent of the internet and large international initiatives to  grant free access to digital versions of originals. Secondary sources are still a problem if one does not have a good library at hand, since these are mostly printed in the form of books or in scientific journals. 


Finally what can we learn from the history of Science? I believe a few lessons may be drawn from dealing with the way scientific ideas are born and fully blossom (or die, in many cases). First, a continuous investment in education pays off: great scientific ideas were born in places where education was given top priority. Even though I think the word “tradition” is sometimes used as an excuse for not changing things that must be changed, it may also confer a meaning to the idea of a decade-long investment in institutions, ones which are continuously looking at the future without forgetting their past. This idea is intimately connected with my second point I want to make: people make a difference when it comes to working with Science. In 99% of the cases, scientific work is the undertaking of a collectivum. One may argue that science is full of examples of single individuals who made a difference – and there is no denying this fact – but it is mostly the work of legions of “lesser” scientists who show hidden corners and help seal the foundations of an area (so there is still hope!). Third, the free exchange of ideas and criticism is essential: the struggle between different scientific conceptions help us get rid of misleading ones and pave the way to the “correct” idea. And finally, sometimes courage is asked for. Courage to face a whole scientific establishment (or a government) and stand for ideas we think right when most think it wrong, as Ludwig Boltzmann did when he took the cause of Aeronautics when everybody thought it to be a delusion [Dahmen 2009].
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