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“The position is thus that all
the optical effects point to
the undulatory theory, all
the electrical ones to
something like the
corpuscular theory; the
contest is something like
one between a tiger and
a shark, each is supreme
in its own element but
helpless in that of the
other”.
J.J. Thomson (1925)

“The theory of the
constitution of matter
which I propose to
discuss in these lectures
(…) shall imitate as far as
possible the properties of
the real atom. The theory
is not an ultimate one; its
object is physical rather
than metaphysical”.

J.J. Thomson (1907)

Planck and de Broglie in the Thomson family
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J.J. and the quantum of light (c. 1925)
G.P. and de Broglie’s principle (c. 1925)
G.P.’s experiments on electron diffraction
J.J.’s reaction (post 1928)
G.P.’s evolution (post 1928)

Faraday Tubes of Force, since 1891
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“I suppose that these lines are not merely
geometrical figments, but that they, or
rather the groups of them forming tubes of
force (…), are physical realities, and that
the energy in the electric field is bound up
with these tubes”.
Thomson (1925)

“A Suggestion as to the Structure of Light”,
Thomson (Phil. Mag. 1924)

“A Suggestion as to the Structure of Light”,
Thomson (Phil. Mag. 1924)

“At the time the ring is emitted from the atom, and
indeed for some time before and after, the
electric field in the atom is changing rapidly. This
change will produce vibrations in the ring and
give rise to electrical waves, so that before and
after the ejection of the ring, electric waves are
coming out of the atom; as these, like the ring,
travel with the velocity of light, the ring will be the
centre of a system of electrical waves of the
normal type, and predominant among these are
those which have the same periodicity as the
vibrations of the ring”.

George Paget Thomson (1892-1975)
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MT and NST in
Cambridge, 1913
Work at the Cavendish
Laboratory (19131914/1919-1922)
Professor of Natural
Philosophy, University of
Aberdeen (1922-1930)
Professor of Physics at
Imperial College (19301952)
Master of Corpus Christi
College, Cambridge
(1952-1962)

G.P. and de Broglie, 1925
“A Physical Interpretation of Bohr’s Stationary States”
Suppose (…) that the tension
of the tube provides the
attraction between the
electron and the nucleus
(…). It will thus be able to
transmit waves, and the
condition that will be taken
as determining the possible
states is that the vibrations
in this tube shall be in tune
with the period of the orbit.
Only when this is the case
can the motion be strictly
periodic, …

Two experimental arrangements

G.P. Thomson 1927
Hull-Debye-Scherrer diffraction patterns

J.J. Thomson, 1928
‘…the waves are also a
consequence of classical
dynamics if that be
combined with the view
that an electric charge is
not to be regarded as a
point without structure,
but as an assemblage of
lines of force starting from
the charge and stretching
out into space’

J.J. Thomson vs de Broglie
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‘The coincidences are remarkable
because two theories could hardly be
more different in their points of view. M. de
Broglie’s theory is purely analytical in form;
the one I have brought before you (…) is
essentially physical’

J.J. Thomson, 1930
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‘when the waves are taken into account, the
classical theory of dynamics gives the requisite
distribution of orbit [of the electrons] in the atom,
and as far as these go the properties of the atom
are not more inconsistent with classical
dynamics than are the properties of organ pipes
and violin strings, in which, as in the case of the
electron, waves have to be accommodated
within a certain distance. It is too much to expect
even from classical dynamics that it should give
the right result when supplied with the wrong
material’
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“These means accepting the view that ordinary
Newtonian mechanics (including the relativity
modifications) are only a first approximation to the
truth, bearing the same relation to the complete theory
that geometrical optics does to the wave theory”
(1927)
“…great difficulties of interpretation.
What are these waves? Are they another
name for the electron itself? (…) Some
of these questions I should like very
briefly to discuss, but we now leave the
sure foothold of experiment for the
dangerous but fascinating paths traced
by the mathematicians among the
quicksands of metaphysics” (1929)

“The easiest way of looking at the
whole thing seems to be to regard the
waves as an expression of the laws of
motion. (…) On this view, the electron
remains the reality, and this seems
right, for after all it is the electron as a
particle which is actually detected in
any practicable experiment, and the
waves come to bear the same sort of
relation to it that Newton’s or
Einstein’s law of gravitation bears to
the planets which obey it” (1929)

No more ether?

It is possible that they are
waves in a ‘subether.’ But
it is not a very attractive
idea to have two ethers
filling the space,
especially as the waves
of protons—if they
exist—would demand yet
a third. Space is
becoming overcrowded.

“Personally I see no
necessity for there to be
any vibration of a material
or quasi-material object.
(…) The easiest way of
looking at the whole thing
seems to be to regard the
waves as an expression
of the laws of motion”

A “mechanism” for the non-conservation of energy
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‘The β-ray is regarded at the moment of emission as
consisting of a very short wave train, or pulse…’
‘The irregular disturbance spreads because the
groups of which it may be regarded as composed
move at different rates.’
‘As the waves spread out the particle tends to a
fixed velocity and so moves with a certain group of
waves. Which group … is chosen must be regarded
as determined by the chance of the initial position of
the particle with respect to the wave.’

On electrons and spiders
“When at rest this spider is a minute insect. When it wants to
move it sends out streamers into the air, and floats away
owing to the action of the air on these filaments which
stretch out a foot or more all round it. Just so the electron,
when it is part of an atom its waves are limited to that atom,
or even to a part of it. They are curled round on themselves,
as it were. Suppose, now, an electron escapes from the hot
filament of a wireless valve and gets free. Its waves will
spread far out into the space round it. I regard it as still a
particle at the centre of its wave system. The analogy can be
pressed further. If the wind sweeps the spider past an
obstacle the filaments will catch. The pull on filaments will
move the spider, and he will feel that there is something in
the way, even though his body does not actually hit it. In the
same way the waves are a means by which the motion of
the electron is affected by things which the main body of the
electron never comes very near”.

