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Letter to the Editor

A Consistent Theory of the Nuclear Force

and the (>-Disintegration

In spite of many attempts to develop the so-c2lled fp -

1))
hypothesis of the nuclear force?2 ', there still remail Xthe we. i
T the corpnf 17@-0:27

well known inconsistency between the small probability of

disintegrsation and the large interaction of the ngutrpn and

the proton. Hence, i 'éﬁbw on this

occasion&a posdible
which was proposed by the present am$ writer about two years
& g . ] s ,._,--." .. "}-".1 f‘ An"l ,\ I’
ago;) il = \ 3 ° ¢ *
sclpadhen )
First, we) eonsiderlthe field which s responsible for
the short range exchange force between the neutron and the

mgﬁ§23§23ust as, the counterpart of the ordinary electromagnedb ¢,
waxia ‘% ﬁv‘“-
field which &s responsible for the Coulomb force. The 'simplesR

e A

-such that can be derived from two

Ny 2
possible “one .
JRos

scalar potentials U,:U on jugate complex to each other yewhffelr

satisfy, in the presence of a heavy particle, the equations

“;%m!#

)H?
. o P sl
( GHMAY | N o ek J:} - \LJ.‘ \-1‘ e TIA
_\Ir\{l o e J-A {g_ ',_.{_ - A LA /{/} D.\-\ An \L\,\ \a r__‘k_,‘ ﬁ T
v 2 Ag=2 i \ ¥y { ]
- 4 N~ .‘! ". = ~ fia l. =4 I- ‘—._ \ -"r AT A I
A8 CAAN = NEAANWY s ¢ & e gt Rt
O l‘ ! WIS
U

220 —

230—

210—

250 —

260 —

20—




f=]

370 360 350 340 330 320 310 300 290 280 270 260 250 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

0

38

llnnllllllulll|-l-l|nn]1II-IIII-I-I-r|1|ll|nn|l|1-|lll-|1lll|||||[||u|llll|l||||||||||lll|lllli|.|II|IIII|llll|llr||llll|lrrl]lIIllllllilllllrllIIIIIIIII|l|IIII|IIIIIIIII|II1l||IIIII[FE|II|||IIII||||||llllllIIIIIIII||I|l]i|||||li||||||[l||||||]|||||]I||||||!||l|||||F||||||||||||||”|1||||||”“I“”||||||”||||||||||1|||“|||”]|“||||||l1|||[I””ll“l[““lln|!|“||“”|“”|

|
390

|.
400

]lllllLLLL'.LLULLLIlIIII II|IIII II|II| JHlIIIIlLLU[JI.I.IIIIJIIJII||I|I|[II|||||IIII]]!lIIIIIIIHlIIIIIIIlIlII!I]J]IIlIIII|IIII|IIII[Ii]I||HIIi]IIlIIIJJIIIIILI_IIlII_II_||I1I|I|I[‘l_lII.|IlII|I_III_|I_.I_1_l_I_I_I_F__I_t_J_!_||_|,

]Il

|IIII|IIII|IIII|||||||Ill|l||l|1|ll|||ll|||||||||l||||l|||ll|||ll|Il||||||||ti:||:Jll|||||||||||||||||||11|||||n|||||||||||||-|n|||||1n

II|IIIlIIiII|IIIII
(=] f=] f=] (=]
= e =) = 8 2 8 8 = 5

IS = 8 8 E] 3
]1IIII|IIII|IIII‘JIII|.[M.L‘LLIJl

02022 ¥HAL YITP, Kyoto University

) ) G .

| |_|.I_I.JJ_I.I.IIl.ll_lll.ll_lI_IIII_I[_I_J_I_I_|_ILI_IJ_I_II_I_IIIII|I_IH|IIII|[I1II1III,_I_Illlllll‘IIII|IIII|IIII|1III|IIII|IIII|IIII|]III‘lI[I[IIIIlIIII|I|I]‘IIlI[Illilllll‘ll

| | | II[IIJ|IIII|II I|II

160 —

170 —

Ty R E B AT B RS R R

180

—]

=




|IIII|IIII|IIll|lIII[IIIIlIIIIII]IIlIIII|IIII|IIII|IIII|IIII|IIII|IHI|IIII|IIII|l|ll|llll|rHIIIIII|I||l1llll|n|||l|ll|l||l|ll|| |||| ||n |||| (RN |||||nu ||n||1u

n|1!un|| N R t nnlun

III|II|
2 8 8

L]

93%38%2%8%%'&%3

I1II|I]1I|IIII|I|II|FHI|IIII‘1III.|IDJJ L LLLLL

150—
160
170

-

= 7 3 ©2022 YHAL, YITP, Kyoto University

S g-=o RERFERYBEZHRR BILSELEHE

= = ‘ ay

= g— according as i% the latter-ls initlally in the neutron eu \%& N
£ = \here g is a constant with the dimensiow o g,
= _ = or in the proton state v, From these equations, which indgcates M
2— é the possibility of the transition of the heavy particle b/éﬁﬁgé_n

= 8_: 3 A 1 A

= 5 the neutron ‘e the proton stateg’due to 1ts nqteraction with

%:FEE %&U—field., we can easily deduce the exchange force with the

£ Beg potential -)W’

3= oé

{95 between the neutron and the proton., This foree was found to be

g—%—g of Heisenberg type, but t}}e Ma.]orana forge can be included by

= _ 3 %m)wﬁ_ eetrnl o afymm mWaLmJ?JL

= 8-= } & Al ed_asswapt ons.

%:g-;:% ext ,we 'assu.me that this field interacts, on the other hand,

é— s _5 with the llfrh Ipa.r'tlcle and leads to the transition of the latt

S e gl \ . Wl G g el WO |

= = batweon S o Thus, we add 'to t/

%_ B _% right hand sides of (1) and (2) terms referﬂing to the light partu&

= WS with another gonstant g!instead of g, so that we can calcie the

= _ = -Q‘Mgrsatlon ) e

=R probability 688 due To the \;_Leractlon between the llght and hea'v?

= o AN ) Ry \ o
8= particles by means of the U-field, The result is essentially the

%:g;% same as that of Fermi if we putf'iﬂ”'r- equal to Fermis g. Hence,

2" o —2 three constants)\, g, and g'l can be adjusted so as to give correc‘f'

—8— relegates

= = magnitudes both for mass defects and the -Fr-e- iﬁtyjof 15 —decay.%’)

ZSE If we take for example, A= SXb "m and © S 2051, B shgul be_awm WA,
I g = = £ War, bbb i" 4 R TR Carv sty IW
T 8T 5 about U times smaller than g. 8 cationg, OB~ 0 0 i
= e = . ,JI i s = M
s 5 w‘wﬁmlw, m be sl J% e
;—ﬁ—; in accord with Lhe‘{'?esu.lt of V 1 A @y LA AT,
= — Z Kool “i Y =1k i -
g g o A neticeable result which follows ‘ : b
:a:é fieldﬁéhould be accompanied by quanta obeying Bose’s statistics w(‘“ﬂ'{r-ﬂ

= the elementary charge ¥e or -e and the proper mass M&E,which 14

=—R—=

T = about 200 times as largee as the electron mass, if we take the

;—E—; above value for k; %W VMK\:{ hﬂj:;» U de S M\LM“\W wWiTA_
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