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In spite of many attempts to develop the so-called "j5-
hypothesis of the nuclear force?ﬁ)there still remains in the

100

current theory the well known inconsistency between the small
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probability of the j;-dec#ay and the large interaction of the
neutron and the proton, Hence, it will not be useless to give
on this ocecasion a brief account of one possible way of solving
this difficulty which was proposed by the present writer about
two years agt).l)

First, we introduce the field which 1is responsible for the

160

short range force between the neutron and the proton and assume

170

it to be something different fromg the so-called "electron-

2
) neutrino field" in contradistinction to the current theory. The
: simplest conceivable one is perhaps such that can be derived from
S two scalar potentials U and U, which are conjugate complex to eac
g3 each other and satisfy, in the presence of a heavy particle, the

S th equations

] {0-H3o -NJU=-#mg¥w  n O (N
= N

% {2-H2 A0 =0 s ST R (2)
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according as the latter is initially in the neutron state u or in

the proton state v, where g is a constant with the same dimens
amd N v anpgThiv MA7h The Awiwnas

as the electric chargé\ These equation indicates the pos 1b111ty

of the transition of the heavy particle from the neutron to the

proton state and vice versa owing to it#ds interaction with the

U-field, We can easily deduce from them the exchange force with

the potential
P a P

v Q.
D
between the neutron and the protan; This force was found to be 4,
of Helsenberg type, but the lajorana force can also be obtained,
1f we assume additional potentials with the character of the spac
vactor:

Next, we consider that this field interacts, on the other hand,
with the light particle and lead the latter from the electron to
the neutrino state and vice versa., Thus, we add to the right
hand sides of (1) and (2) terms referring to the light particle
with another constant g! instead of g, 80 that we can compute the

probability of S’; -decay as due to the indirect interaction betweemn
the light and the heavy particles by means of the U-field, The

eopocad lugth

g

=
=
(o ]
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" result becomes essentially the same as that of Fermi, if we put

f &
'52%%é}* equal to his g, Hence, three constants,\, g and g

can be adjusted so as to give correct magnitudes both for mass

/

defects and the probability of ja-decay. If we take, for example

N=S X100 ez

than g, which means that the energy liberated by the transition o

» & should be about 10 times smaller

of a heavy particle from the neutron to the proton state, for
instance, is almost always taken up by another heavy particle,
which in turn makes the inverse transition, without the aid of the
intermediary transition of the light particle, in contrast to the
assuyimption of the current theory. These conclusions are not
altered essentially, if we modify the mathematical formulation so
as to be in accord with the result of Konopinsky and Uhlenbeck;

The above theory should be extended further, so that it can
include the interaction of the U-field with the electromagnetic
fieldfg A noticeable result, which can be predicted without
lengthy calculations, is that the above field should be accompanied.
by quanta obeying Boses statistics with the elementary charge
either te or =e¢ and the proper mass vnuﬁ-3§§ » which is about

200 times as large as the electronic mass, if we take the above
value for ) . Nevertheless, we can hardly expect the creation of

such quanta by ordinary nuclear reactions, since at least an ener%ﬁg
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of the order of 10 eV is a3a®®s needed., On the contrary, if they
ever exist, thelr tracks may be found in the cloud chamber
photographs of cosmie ray; Now it 1s not altogether impossible
that the anomalous tracks discovered by Anderson and Naddermeyerjd
which are likely to belong to unknown rays withn%;larger than tha
of the proton, are really due to such quant#, as the range=-
curvature relations of these tracks are noti in contradiction to
this hypofhesis. At present, much reaerve?is, of course, indis-
pensable owing to the scantiness of the expé%imental 1nformatian;
Complete account of the theory will be gi&en in the later
issue of the Proc., Phys,-llath, Soc., Japan,
B
Hideki Yukawa
Osaka Imperial University, ;
Osaka, Japan,
Jan, 18;
1) See for example, Bethe and Bacher, Rev, Mod;EPﬁys; 8, 82,
1936 and further Weizsacker, Zeits, f, Phys, 102, 572, 1936j4;
Iwanenko and Sokolow, ibid; 102, 119, 1936,
2) Proc. Phys.-Math, Soc., Japan 17,4 48, 1935; H
3) The mathematical development in this case follows on much the
same line with that of Paull and Weisskopf, Helv, ngs; 7, 709,
1934,

4) Phys, Rev, 50, 263, 1936,

20—

Ul‘
&
=




]nulunlu|nlunlnu|u-|nn|--|nn||rnlnnlnn[nlnlnn|ru||nn||1llluu[nulnnlnu||unl|ru|||n||||||nnl||||||||r|l||||||n|1|||||n|||||||ru|IlllllllIllllll[l||lIIlllllllllllllllnlllIII|IIlI|IIII|tIII|IIII|IllllIIII|IIII|IIlI|IIII|IIII|IIII|IIIT|IIIIlFfII||||[||||||||f||||||[|[11I|||||l||||||||]|||||!i|||||[|||]1|||]!]|||H‘||||||||||||“||]|||||||]||||||“||]1|||“|i||f|||

B e L R A A A
a%s%agaa%g§§§

™ o™~ o]

III||III |!!II|I IIIIIIIIII IIIIl!i

1IIIIlIIII IIIllllllllllllllllll|ll||lll|IIlllllll‘llllllIll‘llll[rlIIllllllllll|l|lllllll|lllllll " l

&l
3

0

= ] 8 B 2 8 8 8 =
il

I—wo

||l|||l|l||l|l||IIII|IIillllii‘IIII|[[HJIIIII[I11|III[|IlII|IIII|III!|IIII|III!|IIII|II[ J!IIIII|IIH|IIII\HII|IIII[IIII|IIII‘JIII|I[1]11[IIII|I!|IIi[l|III|I||I|IIII‘IIII[[I]!lIIII|IIII|ll|l|l|II‘llllllllllllllll|I1|IIII|i|II|IIII|[III‘IIII'IIH‘IIII

} ‘I 1
- ‘ | ©2022 YHAL, YITP, Kyoto University
a FRHAFERNEEZHRRT BIIRSEEHE

=]

10

20

30

40

Summary of the Preceeding Letter

50

60

The current view of coonecting the SB—disintegration

70

directly with the exchange force between the neutron and

80

the proton was modified so as to give correct value for

90

the latter without essentlally affecting the theory of

100

the S}—dacay. As an important conclusion of the theory,

the existence in cosmic ray of the quanta with the

110

elementary charge either positive or negative and the mass

120

several times smaller than that of the proton was expected,
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