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Joseph John Thomson was born in Cheetham Hill,
a suburb of Manchester on December 18, 1856. He
enrolled at Owens College, Manchester, in 1970, and
in 1876 entered Trinity College, Cambridge as a
minor scholar. He became a Fellow of Trinity College
in 1880, when he was Second Wrangler and Second
Smith’s Prizeman, and he remained a member of the
college for the rest of his life, becoming Lecturer in
1883 and master in 1918. He was Cavendish
Professor of Experimental Physics at Cambridge,
Where he succeeded Lord Rayleigh, from 1884 to
1918 and honorary Professor of Physics, Cambridge
and Royal Institution, London.

Thomson’s early interest in atomic structure was reflected in his
Treatise on the Motion of Vortex Rings which won him the Adams Prize in
1884. His application Dynamics to Physics and Chemistry appeared in
1886, and in 1892 he had his Notes on Recent Researches in Electricity and
Magnetism published. This latter work covered results obtained subsequent
to the appearance of James Clerk Maxwell’s famous “Treatise” and it is often
referred to as “the third volume of Maxwell”. Thomson co-operated with
Professor J.H. Poynting in a four volume textbook of physics, Properties of
Matter and in 1895 he produced Elements of the Mathematical Theory of
Electricity and Magnetism, the 5t edition of which appeared in 1921.

In 1896, Thomson visited America to give a course of four lectures,
which summarized his current researches, at Princeton. These lectures were
subsequently published as Discharge of Electricity through Gases (1897).
On his return from America, he achieved the most brilliant work of his —an
original study of cathode rays culminating in the discovery of the electron,
whicg was announced during the course of his evening lecture to the Royal
Institution on Friday, April 30, 1897. His book, conduction of Electricty
through Gases, published in 1903 was described by Lord Rayleigh as a
review of “Thomson’s great days at the Cavendish Laboratory”. A later
edition, written in collaboration with his son, George, appeared in two
volumes (1928 and 1933).

Thomson returned to America in 1904 to deliver six lectures on
electricity and matter at Yale University. They contained some important
suggestions as to the structure of the atom. He discovered a method for
separating different kinds of atoms and molecules by the use of positive
rays, an idea developed by Aston, Dempster and others towards the
discovery of many isotopes. In addition to those just mentioned, he wrote
the books. The structure of light (1907), the Corpuscular Theory of Matter
(1907), Rays of Positive Electricity (1913), The electron in Chemistry (1923)
and his autobiography, Recollections and Reflections (1936), among many
other publications.



22

James Chadwick was born in Cheshire, England, on
20th  October, 1891, the son of John Joseph
Chadwick and Anne Mary Knowles. He attended
Manchester High School Prior to entering Manchester
University in 1908. He graduated from the Honours
School of Physics in 1911 and spent the next years
under Professor (later Lord) Rutherford in the
Physical Laboratory on Manchester, where he worked
on various radioactivity problems, gaining his M.Sc.
degree in 1913. That same year he was awarded the
1851 exhibition Scholarship and preceded to Berlin
to work in the Physikalisch Technische Reichsanstalt
at Charlottenburg under Professor H. Geiger.

During world War I he was interned in the Zivilgefangenenlager,
Ruhleben. After the war, in 1919, he returned to England to accept the
Wollaston Studentship at Gonville and Caius College, Cambridge and to
resume work under Rutherford, who in the meantime had moved to the
Cavendish Laboratory, Cambridge, Rutherford had succeeded that year in
distegrating atoms by bombarding nitrogen with alpha particles, with the
emission of a proton. This was the first artificial nuclear transformation. In
Cambridge, Chadwick joined Rutherford in accomplishing the transmutation
of other light elements by bombardment with alpha particles, and in making
studied of the properties and structure of atomic nuclei.

He was elected fellow of Gonville and Caius College (1921-1935) and
became Assistant Director of Research in the Cavendish Laboratory (1923).
In 1927 he was elected a Fellow of the Royal Society.

In 1932, Chadwick made a fundamental discovery in the domain of
nuclear: he proved the existence of neutrons-elementary particles devoid of
any electrical charge. In contrast with the helium nuclei (alpha rays) which
are charged, and therefore repelled by the considerable electrical forces
present in the nuclei of heavy atoms, this new tool in atomic disintegration
need not overcome any electric barrier and is capable of penetrating and
splitting the nuclei of even the heaviest elements. Chadwick in this way
prepared the way towards the fission of uranium 235 and towards the
creation of the atomic bomb. For this epoch -making discovery he was
awarded the Hughes Medal of the Royal Society in 1932, and subsequently
the Nobel Prize for physics in 1935.

He remained at Cambridge until 1935 when he was elected to the
Lyon Jones Chair of Physics in the University of Liverpool. From 1943 to
1946 he worked in the United States as Head of the British Mission attached
to the Manhattan Project for the development of the atomic bomb. He
returned to England and, in 1948, retired from active physics and his
position at Liverpool on his election as Master of Gonville and Caius College,
Cambridge. He retired from this Mastership in 1959. From 1957 to 1962 he
was a part time member of the United Kingdom Atomic Energy Authority.
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In 1886 Eugen Goldstein noted that
cathode-ray tubes with a performed cathode
emit a glow from the end of the tube near
the cathode. Goldstein concluded that in
addition to the electrons, or cathode rays,
that travel from the negatively charged
cathode toward the positively charged
anode, there is another ray that travels in
the opposite direction, from the anode
towards the catholic. Because these rays
pass through the holes, or channels, in the
cathode, Goldstein called them canol rays.

*
T ~Hedad %

When the cathode of cathode -ray tube was perforated, Goldstein
observed rays he called “canal rays”, which passed through the holes, or
channels, in the cathode to strike the glass walls of the tube at the end near
the cathode. Since these canal rays travel in the opposite direction from the
cathode rays, they must carry the opposite charge.
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