
Preprint of review in Metascience, online October 2013.  Please cite as Falconer, Isobel, ‘From Father 

to Son: The Paradoxical Continuity between Corpuscles and Electron Waves’, Metascience, 

<doi:10.1007/s11016-013-9854-7>.  Final version available from http://link.springer.com   

 

A history of the electron: J.J. and G.P. Thomson 

Jaume Navarro 

Cambridge University Press, 2012 

ISBN 978-1-107-00522-8 

 

Review by Isobel Falconer 

 

In 1897, so the story goes, J.J. Thomson, Professor of Experimental Physics at Cambridge, established 

the particulate nature of cathode rays, an episode often dubbed the “discovery of the electron”. 

Thirty years later, in 1927, his son, G.P. Thomson, Professor of Physics at Aberdeen, demonstrated 

the wave nature of the electron. This irony has often been remarked upon, but has seldom been 

studied. Now Jaume Navarro makes the development, and the relationship between the two events, 

the central focus of his book. 

 

Navarro takes a chronological approach, beginning with J.J.’s childhood and early education in 

Manchester, and concluding with his death in 1940 which, conveniently, roughly coincided with 

G.P.’s move from electron research into nuclear physics in the late 1930s. In between we follow the 

development of J.J.’s   and, later, G.P.’s  careers and ideas. Throughout, Navarro stresses two 

themes: J.J.’s fundamental commitment to a physics of the continuum that underlay even a 

particulate electron, and his repeated attempts, throughout his life, to bring chemistry within the 

purlieus of physics. We trace J.J.’s experimental interest in chemical dissociation through gaseous 

discharge which, he hoped, would give theoretical insights into the relation between 

electromagnetism and matter, and his use of faraday tubes –  vortices in the ether  –  as a 

visualisation of electrodynamic processes which was to guide much of his later work.  Following the 

discovery of x-rays in 1895 he transferred his experimental technologies to the issue of the nature of 

cathode rays in 1897. J.J. was now in a position to bring theoretical order to the hitherto confusing 

plethora of discharge phenomena, which he did before turning his attention to exploring the 

possibilities of the electron in explaining the nature of matter from both a physical and chemical 

viewpoint. Theoretically, his programme evinced itself as a stream of speculations about the 

structure of atoms, of chemical bonds, and of light. Through these J.J. sought to preserve his view 

that the validity of physics rested upon one’s ability to model its processes in terms of the dynamics 

of the ether, against the growing international tide of opinion that validity lay in mathematical 

elegance. Experimentally, the positive ray programme through which he conducted his exploration 

was to last the rest of his life. Notable successes were: the observation of hitherto unobserved 

chemical radicals;  the identification by F.W. Aston, J.J.’s research assistant, of the first non-

radioactive isotopes and Aston’s subsequent development of the mass spectrograph; and, with a 

small modification of the apparatus, the photographic evidence of electron diffraction provided by 

his son, G.P. Thomson.  

 

G.P. makes his first sustained appearance about two thirds of the way through the book, where we 

hear about his school and university education, both at Cambridge. On graduation, in 1913, he 
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joined his father’s research programme in positive rays, returning to it in 1918 after the four-year 

interruption of the First World War. As Navarro notes, G.P. ‘became his [father’s] main supporter in 

this project’ for few other scientists were interested.  When, in 1922, G.P. was appointed Professor 

of Natural Philosophy at the University of Aberdeen, we can infer from Navarro’s account that this 

was not, in any sense, an attempt to break out on his own away from his father’s influence; he made 

frequent trips to Cambridge, and ‘turned his research laboratory into a virtual extension of his 

father’s basement room at the old Cavendish’ despite the difficulty of transferring skills to Aberdeen 

which meant that it was four years before he published any new results. He was studying the 

scattering of positive rays by different elements as a means of studying the binding force between 

atoms in molecules , adhering to his father’s theoretical as well as experimental technologies.  

 

In 1924 came what Navarro views as the central paradox of G.P.’s story: ‘While being an increasingly 

problematic and out-of-fashion theoretical tool, it was his attachment to Faraday tubes that 

predisposed him to pay particular attention to de Broglie’s work well before most British physicists 

did.’ Initially, though, G.P. viewed de Broglie’s theory as one of light. This changed in August 1926 

when he heard of Schroedinger’s consequent reinterpretation of wave mechanics from a quantum 

perspective and Elsasser’s unsuccessful attempts to detect electron diffraction patters at the British 

Association for the Advancement of Science meeting in Oxford, and discussed these ideas in 

Cambridge with E.G. Dymond who, like Elsasser, had been attempting to find evidence of diffraction. 

Navarro describes in some detail the relatively minor changes to the positive ray apparatus that 

enabled G.P. to publish his first electron diffraction photographs the following year in June 1927.  

 

The last sections of the book trace the reactions of both J.J. and G.P. to the discovery of electron 

diffraction. For the first time we see a significant divergence in their metaphysics as J.J. fought to 

retain the epistemological significance of continuum models while G.P., with difficulty, abandoned 

the ether in favour of wave formulations.  However, despite his early training in the Cambridge 

mathematical tripos, Navarro notes that G.P. was not sufficient of a theorist to investigate the 

implications of electron diffraction in depth and become one of the quantum generation. Perhaps 

his commitment to his father’s epistemology had held him back from exploring the new theoretical 

approaches being developed in continental Europe – in contrast, for example, to his friend C.G. 

Darwin?  Instead G.P. capitalised on his experimental work, turning the diffraction apparatus into a 

laboratory instrument, especially after his move to a professorship at Imperial College London in 

1930.  

 

The book draws together a wealth of scholarship on J.J. Thomson, augmenting it with Navarro’s own 

recent work on G.P.  Thus there are few new insights into J.J., though Navarro has a fine eye for 

those that are worth emphasising, most notably that the traditional irony is misplaced, since for J.J. 

the particulate electron was an epiphenomon of a more fundamental continuous ether; far from 

being perturbed by G.P.’s work he welcomed it as evidence supporting his own views. (Conversely, 

for G.P. it was his father’s ideas that led him to electron diffraction.) J.J.’s commitment to continuity 

has been recognised by historians of science from D. Topper (1970) onwards but is little known to 

the wider public. 

 

More interesting in its novelty, for he has been little studied, is what we learn about G.P.’s 

commitments and approach to physics. Here it transpires that this is a book all about a father-son 



relationship. Yet only the intellectual and operational aspects of that relationship are discussed - J.J. 

provided his son with the education he considered appropriate, and with a job; G.P. inherited his 

father’s ideas, experimental methods and commitments. He appears to have done this to an 

extraordinary degree that deserves more comment than it gets.  Despite his military work on 

aerodynamics during the First World War, close to his early love of naval architecture, he did not 

take the opportunity to follow his own path afterwards; instead he returned to his father’s 

laboratory and his father’s research programme.  Nor did he display much more independence on 

going to Aberdeen. He was in his mid 30s, and J.J. was 70, before he began to diverge from J.J.’s 

programme. 

 

Surely some affective dimension underpinned G.P.’s extreme commitment to J.J? Yet such 

considerations are frustratingly absent from the book. Nor do we discover whether the relation was 

reciprocal. What, if anything, did G.P. contribute to J.J.’s experiments, methods and ideas? Missing 

also is consideration of the role of other family members – wives and mothers – although we know 

that Rose Thomson, J.J.’s wife and G.P.’s mother had some education in physics herself, was G.P.’s 

first teacher, and, perhaps importantly, could read German. We learn nothing of G.P.’s wife, 

Kathleen, other than that she was the daughter of Aberdeen’s Vice Chancellor. Even if no direct 

evidence is available, a discussion of the nature father-son relationships in the context of 

Victorian/Edwardian families, drawing for example on the work of John Tosh, or comparison with 

other contemporary father-son pairs such as the Strutts, Darwins or Braggs, none of whom displayed 

quite the same intellectual closeness, could have deepened our understanding of the Thomsons and 

their work considerably.  

 

The book would have benefited from a thorough proof-reading that would have picked up the many 

irritating typos and repetitions. It might also have tightened up the organisational structure which at 

present may be confusing to those not already familiar with the basics of J.J.’s physics. Concepts and 

effects are frequently introduced without explanation—these come later, if at all. Faraday tubes, for 

example, are first mentioned on page 2 and invoked numerous times before we 

finally find out what they are on page 64; cathode rays are never explained although the alert reader 

will gather that they are a discharge phenomenon and, perhaps, that they occur at low pressures; 

the Maxwellian concept of charge as a boundary phenomenon, which underlies the otherwise 

apparently random thrust of many of Thomson’s pre-1900 speculations, is not mentioned until half 

way through the book and then only in passing. 

 

This is a book that cannot quite make up its mind whether it is a biography of J.J. Thomson – 

chronologically it is framed by his life and it discusses his experimental work in some detail even 

when this is not directly concerned with electrons – or a biography of the electron, but only those 

aspects of it in which the Thomson’s were involved. Yet it is one of the few works to look at J.J.’s 

later ideas, and makes a valuable contribution to our understanding of G.P. Thomson. Thus it will 

prove useful both to historians of physics, to those with a biographical interest in the Thomsons, and 

to historians of masculinity and father-son relationships in the early twentieth century as a case 

study waiting to be further explored. 

 

  


