
oxforddnb.com  

Barkla, Charles Glover  
(1877–1944) 

• Isobel Falconer 

• https://doi.org/10.1093/ref:odnb/30592 
• Published in print: 23 September 2004 
• Published online: 23 September 2004 

 

Barkla, Charles Glover (1877–1944), physicist, was born at Albert Road, Widnes, Lancashire, on 7 June 1877, second 
son of John Martin Barkla, a Cornishman and secretary of the Atlas Chemical Company. His mother, Sarah Glover, 
came from Prescot. Barkla attended the Liverpool Mechanics' Institution until 1895 when he won Bibby and county 
council scholarships to University College, Liverpool. He studied mathematics, and subsequently experimental physics 
under Oliver Lodge, obtaining a first-class BSc in 1899. He helped found the University Physical Society, becoming its 
first president. Barkla proceeded, with an 1851 Exhibition scholarship, to the Cavendish Laboratory, Cambridge, to 
study under J. J. Thomson the propagation of electric waves along thin wires. In his second year he transferred from 
Trinity to King's College, where he joined the chapel choir under A. H. Mann; Barkla had a magnificent bass voice, 
which attracted large audiences. 

In the spring of 1902, feeling isolated from the mainstream of Cavendish research and at Thomson's suggestion, Barkla 
began studying secondary rays scattered from gases exposed to X-rays. He was much influenced by G. G. Stokes's 
theory, adopted by Thomson, that X-rays were pulses of electromagnetic radiation. Barkla conceived a great admiration 
for Thomson, recalling that 'I felt that the papers that I wrote were for him to read: the appreciation of others was of 
quite secondary importance. His interest and his publications on and around the subject were then my greatest 
inspiration' (Barkla to Rayleigh, 20 Dec 1940, priv. coll.). Nevertheless, poor facilities and a lack of intellectual privacy 
prompted Barkla to leave the Cavendish later in 1902. 

Barkla was awarded a Cambridge BA research degree in 1903, having already taken up the Oliver Lodge fellowship at 
Liverpool. In 1904 Liverpool University made him a DSc. In 1907, following his appointment to a special lectureship, 
Barkla married Mary Esther, daughter of John Thomas Cowell JP of the Isle of Man. They had three sons and one 
daughter. Barkla was tall, well built, and conservative in dress, with a friendly manner, especially with children. He 
always preferred living in rural surroundings. A staunch Methodist, he saw scientific investigation as 'a part of the quest 
for God, the Creator' (DNB). 

Barkla's finding that X-rays were scattered by the electrons within atoms was published in the Philosophical Magazine 
in 1903 (6th ser., 5, 685–98). Thomson incorporated this conclusion within his scattering formula, which Barkla in turn 
used to obtain two major results. The first was his demonstration that the number of electrons in an atom was 
comparable with the atomic weight (published in Philosophical Magazine, 6th ser., 7, 1904, 543–60), which dealt a 
significant blow to the view that matter was composed entirely of electrons, and indicated that most of the atom's mass 
must reside in the positive portion. The second result came from his realization that scattered X-rays should be 
polarized. In 1904 he tried scattering low energy X-rays from carbon. Encouraged by the results, he undertook a double 
scattering experiment suggested by his colleague L. R. Wilberforce. His unambiguous demonstration that X-rays could 
be polarized succeeded where every experimentalist since Röntgen had failed, and reinforced the supposition that X-
rays were transverse electromagnetic waves; the experiment appeared in Proceedings of the Royal Society, 77A (1906), 
247–55. 

In 1907–8 Barkla became embroiled in a controversy with W. H. Bragg over whether gamma and X-rays were waves or 
particles, which was finally resolved only in the 1920s with appreciation of their dual nature. Barkla predicted that for 
unpolarized X-rays twice as much radiation should be scattered forward as at right angles to the incident ray. His 
experimental confirmation was regarded as strong evidence for the wave nature of X-rays. Barkla found that contrary to 
light element scattering, radiation scattered from heavy elements such as iron was both unpolarized and of significantly 
lower energy than the incident rays. It appeared to have an energy characteristic of the emitting element. Working with 
A. L. Hughes, C. A. Sadler, and J. Nicol, he confirmed the homogeneity of the characteristic radiation and 
distinguished two groups of homogeneous X-rays from each heavy element. He interpreted these as two series of X-ray 
spectral lines, 'denoted by the letters K and L … as it is highly probable that series of radiations both more absorbable 
and more penetrating exist' (C. G. Barkla, The spectra of the fluorescent Röntgen radiations, Philosophical Magazine, 
6th ser., 22, 1911, 406). The importance of this interpretation was widely recognized when H. G. Moseley 
demonstrated the relation between X-ray spectra and atomic number. 

In 1909 Barkla was appointed Wheatstone professor of physics at King's College, London. He continued to live in the 
country, at Northwood, Middlesex. He was elected a fellow of the Royal Society in 1912. With his students he 
continued working on characteristic X-rays, investigated the ionization of gases and used new values of the relevant 
constants to recalculate the number of electrons per atom. He found this to be about half the atomic weight, predating 
by a year the realization of the significance of the atomic number by E. Rutherford, N. Bohr, and H. G. Moseley. 

In 1912 W. Friedrich and P. Knipping's demonstration of X-ray diffraction was of great significance to Barkla, for it 
exploited characteristic X-radiation and appeared conclusive evidence for the wave nature of X-rays. Barkla 
immediately began experiments on X-ray diffraction, collaborating with G. H. Martyn. These were interrupted by 
Barkla's move to Edinburgh University, where he was appointed professor of natural philosophy in the summer of 
1913, soon moving his family to the Hermitage of Braid. He became well known for his singing, and served as a 
member of the faculty of music, establishing a close friendship with D. F. Tovey, professor of music. 

Barkla took a prominent part in instituting honours degrees in pure science at Edinburgh and in developing the honours 
school of physics, modelling his leadership style on that of Thomson at the Cavendish. Among other work on the 
behaviour of electrons, he and A. E. M. M. Dallas obtained results which foreshadowed the discovery of the Auger 
effect in 1925 (Philosophical Magazine, 5th ser., 47, 1924, 1–23). In 1916 he gave the Bakerian lecture; he was 
awarded the Hughes medal of the Royal Society in 1917, and he received the 1917 Nobel prize for his discovery of 
characteristic X-radiation. In 1918 he decided against applying for the Cavendish professorship at Cambridge, despite 
Thomson's encouragement. 

After moving to Edinburgh Barkla began searching for a J-series of characteristic radiations, foreshadowed by his work 
in 1911. In 1916 he and J. G. Dunlop found evidence, when scattering heterogeneous X-rays, for a series of energetic 
X-rays from the light elements. His first suggestion that these represented transitions from an electron shell inside the K 
shell proved untenable as atomic theory developed. Barkla then proposed a radically new idea, the J phenomenon. 
Through his suggestion that the characteristics of a heterogeneous X-ray beam depended on the beam as a whole rather 
than being the sum of the characteristics of its constituent wavelengths as was generally assumed, Barkla hoped to 
arrive at a fundamental physical picture underlying the mathematical formalism of quantum theory. While most 
physicists ignored his results, a few apparent refutations implied that Barkla was a crank. Reassessment in the 1970s 
suggested that Barkla's results remained unexplained by quantum theory and that although his interpretation may have 
been mistaken, his questioning of fundamental assumptions was valid, expressed in his view that: 'It is to the apparent 
violations of known laws and not to further confirmation under very precise and specialized conditions that we must 
look for advance in knowledge' (Nature, 131, 1933, 166). 

Barkla ceased publishing after 1933 but continued investigating the J phenomenon, relying extensively on his personal 
assistant, W. H. Stevens. In 1943 he wrote, 'I hope for a solution before I retire in five years! That would be worth 
many years of toil' (Barkla to Russ, 5 Jan 1943, priv. coll.). Twenty-one months later Barkla died relatively suddenly at 
his home, Braidwood, 23 Corrennie Gardens, Edinburgh, on 23 October 1944, his health undermined by the death of 
his youngest son in service at Carthage the previous year. His wife and three children survived him. 
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