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lesons and Nuslosy Forces
Hidelki Yukawa
(Mrach 6, 1951)

1. Introduction
Sinee the time of Galilei and Newbon, the motion of visible and invisibles

substances has been the main subject of investigation in physies, partieularly

in ff# comection with the forces AZEIN#/ff affecting the motieml Tt started from
the motion of planets under the gravitational foress of the g, Then the motion

of earthly bodies under the gravita@ional foreces due to the earth itself became the
prineipal subject of physies proper. Stnee the beginming of nineteenth century,
however, the atomic structure of matter on the ome hand and the electromegnetic

forees between chargec_i bodies on the other have become the problems of ever inereasing
importance in physies. Towards the end of the last cenbury, it was already known that
the atom itself consisted of two parts, the one being ammber of negative charged
electrons. As for the nature of the other pert, which was charged pesitively, however,
we had to wait wntdl 1911, when Rutherford gave a convinecing evidence for the atom
model, aceording to whish the positive electrieity together with almost all the mass of
the atom is conecentrated upon the atomie @L&g + Thus, throughcut the first quarter
of the twentieth century, the motion of the YAAfdffdly electrons wnder the clectrie
attraction of the rmeleus and the mitual repulsion on the one hand and the emisuion
and absorption of electromagnetic radistion by atoms and moleeules on the other were
among the topics of utmost importanee and of general interest. In the world of atoms
gravitational forces were already of Iittle sonsequence, because of the fact that
the masses of atomie gf or subatomie particles were exceedingly small, During these
twenty five years, two entirely new theories, 1. e. guantum theory and relativity
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theory, were born and the former has grown to be guantum mechanics. Quantum

mechanics together with relativity theory succeeded in giving new and correct
interpretations to almest all physieal and chemical phenomena, which were
supposed to have their origin outside the atomiec nucleus.

However, comparatively little progress was seen in the elucidation of phenomena.,
which were commected directly whth the structure of atomic mucleus itself. This
was obvicusly beesause so little was known sbout the constituents of atomie
miclel and still less about the f§ nature of forces which were supposed to be
effective inside the mucleus.

2, Structure of Nuclei and Nature of Nuclear Forces

The year 1932 was not only the yaar of great discoveries, bub alse the
beginning of new era. Among other things, the discovery of the neutron was
utmost importance, particularly because we found for the first time ’che. real
hope of understanding nuclear phenomena by starting from the new assumption that
it consisted of a mmber of protons and nsutrons. Up te that time, physicists
were obliged to adopt the nuclear model consisting of protons and electrons.
They applied guantum mechanies te this model and srrived at so many conclusions
which were contradictory to experimentally well-established properties of
nuclei that they had to doubt the appliecsbility of quantum mechanics te
muelear phenomens. When we adopted the new model, most of these contradictions
disappeared at once.

However, we had to face at the same time another equally important problem:

"What is the nature of nuclear forces acting between 2 preton and a neutron,

between two protons and between two neutrons 7"
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