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The photon mediates the force of electromagnetism. In 1935 the
Japanese theoretician Hideki Yukawa published an important paper asking
what the characteristics might be of a particle that similarly mediated the
forces of the nucleus. He predicted that such a particle should have a rest
mass about two hundred times that of an electron, an energy at rest of about
100 MeV. In 1937 Seth Neddermeyer and Carl Anderson found a particle
with that mass in cosmic rays, the "mesotron". Most nuclear physicists spent
the war years secure in the belief that the mesotron was the particle Yukawa
proposed and that it would be available for study when hostilities ceased.

(a)As it turned out, they were wrong. Three young Italian physicists
hiding from Germans in a cellar i%Rome originated modern particle physics
by demonstrating that Neddermeyer and Anderson's muon, as it came to

called, was almost completely unreactive. If it mediated nuclear force, it

should have been highly reactive. The physics community fortunately had to
endure this confusion for less than a year, from the Italian paper in 1946 until

the cosmic-ray discovery in 1947 of the pion, a singlv charged particle that

fulfilled the Yukawa prediction of vigorous reactivity and decayed into the

unreactive muon. Positive and negative pions turned up first; the neutral pion
was discovered at Berkeley by Herbert York in 1950. Important experiments
on the interactions between pions and nuclear particles were then done,
notably by Enrico Fermi and Herb Anderson at the University of Chicago
beginning in 1952.

( L.Alvarez)
cellar : HiT=
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No scientific theory is a collection of facts. It will not even do to call a
theory true or false in the simple sense in which every fact is either so or not

so. {b) The Epicureans held that matter is made of atoms two thousand years
ago and we are now tempted to say that their theory was true, But if we do

so we confuse their notion o tter with our own. Jo i t

saw_the structure of matter as we do today, and what he took from the
ancients was not their theorv but something richer ir_image: the atom.
Much of what was in Dalton's mind was as vague as the Greek notion, and
quite as mistaken. But he suddenly gave life to the new facts of chemistry
and the ancient theory together, by fusing them to give what peither had: a

cchere icture of how matter is linked and built up from different kinds
0 ion i eative act.

(J. Bronowski)

notion : B
Epicurean : ¥V I+ BRLUX 2 ARDPHE
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Fig. 1 X-raytube. T, F,W and e indicate, respectively,
a metallic target, a filament, a window of the tube
and an electron emitted from the filament.



