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Preliminary experimental results about. the. transition probabilities of the J3 de-
'1 cay and the .)..( - meson decay of the 1\ hyperon seem small in comparison with the theo-

retical value obtained from the elemen~ary theory of the (V - A) type universal Fermi weak 

interaction by considering the. 1\ as a point particle2 'J. It will be interesting to esti

mate to what extent the form facto~ influences the ,.value of the trqnsition probability of 

these decay modes. 

The matrix element of the leptonic decay of the A 
!\---? P+L• J) 

particle 

can be writte~ in the following form4 

M = g. <PI ~ t A~ II\) ( L I '~ ( I + Y,) I )J > ' 
~= f.

v fza::,J!., ..<.f31. . • '0( .,. m, «.ft T)s + . m, 7<.0< 

. AC( = tj, ~ Ys 1 ;}. Q;. ka l's + j_ ~ k Y.. 
m.., '7- ,.., ~ a( .r 

where L represents the .-U. - meson or the electron; k = f,:_/J, 

(1) 

(2) 

- the 4 - momentum 

transfer, ~ = ;f[(Y.. J;-~ ~},:/jlnd :/,; are invariant functions of the 4 - momentum 

transfer. If the time reversal is valid; all the j; and :Js will be real. 

The probability. of the fi ·~ decay of the II - particle is 

We = . ~: ~ { ( f, z + 3 ~. z) ( 1 + :Z:.) - 4 fl, 9z !z: } (J) 

and the probability of the ~ meson decay of the 1\ particle is 

Wp. = 0.03 ~z:;i [ f;z + 3t +{f,z~ rj, 2+f,{f,+2fj)-{},(~+2£}} :;t; 
-{:l~,(f,tzfz) t-.:l~,(~1 +:l~z)} ~~;"} 

(4) 

where € represent the maximum energy of an electron or ~ - meson. In expressions (J) 
€~~.~ €~ . 

and (4) 1 the terms of order of magnitude 111;.~ "';;;; rvo .. oz. are neglected, and all the f and 

'} are assumed to be constant in the interval of integration, since <r> It·<.<: 1: ~ where 

<. r~> is the square of the radius of the 1\ particle. It is easy to note, that in the 

case of j3 decay of the If particle only terms related to fA give· .large corrections 

to the transition probability •. ThE! ~erms of /j and ~.J can be neglected, since they are 
" • < • 

always proporti_onal to the mass of the electron • In--the .. case of .P- meson· decay, terms 

related to f:r., fj .. , ~ give large corrections, the pseudoscalar term fJ;· ·is· neglected 

(
m z 

here, because it has order of magnitude of . ~ ) • . 

Although the .present experimental situation seems unfavorable to the theoretical pre-

.diction on the rate of the ft and _;l..l decay of the 1\ particle, but still it cannot 

be regarded as a·serious .. disc_rE!_Pfl.I1cy, because the experiment carried out does not accumu

late enough statistics~ Next, though both the s1gns and--the- order .. of magnitude of the form -----·---------
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factor are unknown, we can hardly say more about the influence of the form factor on the 

probablll.ty of the fi decay and the ;.c. decay of the particle. It is to be noted,' if 

we subGt.Hute experimental value in the above formula, put Gm;= /,O/ )( /Os:
1 

. lA/ ..J._ 2. 6 and the experimental results of vve = ~ · 
15

Z<f · "' 5" JC /O 

We = S xI 0 
6 
= : x 10 

6 
{ f, 1 

., J 3, 1 
- -J 9, 9-z j 

or 

f. ' ~ I Q 0.'1-Z = I + 39, -2 3,~. 

~N~'V.}_ 
m,. m.l\ 7 

we obtain 

(5) 

(6) 

For ~ - decay 

vV..u.= ~ x1o
6

{ t,'+J9,~.+[ {'., 9~~+f.(f.1Z~J-9,(9,+29zJ},~ 
I 7 (7) - 2. [ fJ, ( f, +2ft ) + '· (f), + z 'l Jj (.;- ~) J . 

If we assume all the f and ~ are to be the same, i.e. they have the same order of 

magnitude, then we can estimate the probability of J3 - decay, roughly equal to 
·. I 6 

w..... :::. 6 We "" 0. a )\ I 0 • (8) . 

It seems the.ratio of ~ ~ f is not sharply in contradiction with present experimen

tal data (up to now only two cases of )3 - decay of the 1\ particle, have been disco

vered in experiments but still we have no case of ~ - decay of the 1\ particle)1 • 

In order to determine the effect of the form factors, if "total experiments", must be 

carried out thP. such as measuriment of the spectrum, angular correlation,up-down asymmetr;r, 

etc. We have alreqdy obtained all these formulas. 

The author is grateful to Professor J.A. Smorodinsky for suggesting this problem 

and for many helpful discussions. We also wish to thank S.M. Dilenky and R.M. Ryndin for 

advice and discussion of the results. 
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