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According to the theory by which strangeness-violating .F'erm.i in.te;,·<··.c· ;,. 

take place with the s.a.rne coupling constant ac atrangenesa ... p~eservi:ng w·::ak 5.n: , 

actions~ 1the hyperon decays 

Ua) 

and 
.t.\ - e t p + v (A h) 

were e1tpected to occur with branching fl'!'actions oi 5 .. 6o/o and 1 .. 6% rer.pect1;;cl~. 

electron spectra rather close to phase spaceo Actually experimental ~·et~£" 3.:· •

already known to fall below these rates by about a."l order of magnitude~ l, 3 a•1,. 

these data are further substintiated in this letter. 

with branching fractions of Z.So/o and 0 .. 3% respectively. and are prohably alec• . -

by a factor of ten or more.. These rare muonic decays are hard to :!"lepart~te ::: c( 

backg1·ound, especially from normai picnic sigma decay followed by pion dec':t:·· 

flight; accordingly we shall not discuss muonic decay in thiv letter. 

The atx-angeneas-conaerving beta decay 

1:. .. -e + A+v 
-4 

i~-; ~:~ill enpected to o~cur vr.ritb.. a ·brancl1ing fraction of 2X 10 -

(2) 
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Our E.-· and A particles were produced in the .:J~rkeley 15-!.n::!l. hyc1 '. 

bubble chamber by the reactions 

f * + ,. E +1r 

K--,P=) { A+ u0 , 

{3} 

l ~o + fro ' ~o- A + Y • {4a) 

where the K- ia captured at rest or interacts at very low ene:q~y. J.n o!'dcr ·.n 

able to separate some of the j3 decays of I: from the dominant pio:nic mode.:.. 

we used the c1·iterion that the visible decay particle (the electron candidate} ahol' 

have a laboratory momentum p ~ 100 Mev/c, 
3 

ci.nd a track length ~ 5 em. to 

assure reliable momentum measurements. 

In order to eliminate two major sources of background we did not inclt:vS": 

in the sample x.- particles. which left either a very ahort or a. very long tr2.ck 

in the chamber. 

(a) When a zero-length E... {3-decays, the e could be confused vvith 

the e of the electron pair from the chain 

- 0 0 1- ... 
K + F ~ A + tt : -rr - e + e + y. {6) 

+ ' + + where p(e ) is close to that of the 1'1 of Reaction (3). Simila:rly, ~ of r.ane,· 

< 1 mm were excluded. 

(b) When a r.· ~ .. decays very near the end of its range, the e cc:.n ~~ 

confuaed with a very clooe Compton electron from the chain initiated by E- Ci.T .. 

r.- + p ~l:P + n; -,;
0- 'I+ A; y -+Compton.. (7) 

The f!r..:r:e:.y mode 
. 0 

11- p + 'ft {8) 

(wh~re the proton track can be 1•eadily identified by ionization and ran.ge) ,..,.,: ... · 

, .•. ,.mi~ed. Ita contribution to the brt-~.nching fractio11 was taken inGo accru":li: .. 
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60,000. K particles (at apprm· 
,. l 

Z. ptn: pic~u.re for 2 7;, ~ 0 ... ~ p:t:otulW J:n:.n:· 91:d.i". 3; 

entered the chambea.·, with an average p ~ 230 Mev/c. These yielded 67tH~ 

decay~ and 1500 z;+ decays through <Channel (5), which l:latiafied the ab-ove 

criteria,. a.nd were also flat enough {dip ~ 45 deg) to perw.it f)t<eselectj,ot:~. on 

scanning projectors~ Momentu1n tem.plates and correction tables fo:t· dip, 

magnification, and similar effects were used to select the sample to be m.eavu:~·:"J( 

The efficiency of this process is close to 100% at low. electron mor.nen::;a: but 

losses near !00 Mev/c reduce the over-all efficiency to about 85%., 

In addition to tbis, a 1958 1<"" experiment produced 1400 z- d(:;cayo 

and 300 !;+ decays through Channel (5) which satisfy otlr selecbon c:d·;;eri& .. 6 

All these events have. been measured, therefore the e£:ficien.cy fo:•: the 

search is close to !OOo/o. 

If we combine the efficiency ·mth the fraction of the. phase apa.ce _.:tJL 

0 ~ Pe ~ 100 Mev/c (-i!Jhich is about l/3)t the effective bt>aniching-.f:{"c,c·~i.on 

denominator becomes 

l/3(0.85X6700 + 1400) = 2400 £or x;"', and 

l/3(0~85x!500 + 300) 
. + = 5Z5 !ox- I; through Channel (5),. 

. . + 
Ji we include the I; decays through Channel (8) OU!~ effectivt d.enomhta\ ·.;.;::: be--

. . f 
comes 1050 for ~ o 

T.wo further sources of background were conaidei'ed: 

{a} A't:out ! in 300 ~- particles interacts.!!!. fiiBP-'(.: and by Procese {7) (h' Dim!. I. .: 
!' 

means produces an. e- within 5 mm. The probability for this is le:tw thr.:n ;o"" 

we exclude the cat"Jes in which a visible A decay makes the reaction ee,sHv· 

C.etectabls. 
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{b) If the chamber is riot operatlng at optimurn sensitivity. f.' o .... ~· ··•t· n-·.:.<.r,;r 

'l.tith p ~ 100 1-.·lev/c can be close to nunimum-ioniz~ng. Then H ~hr:: cl ;cr. : .. t;d 

is not identified by range or c;ie!ta rays. the decay modes 

* ~ E -'It +n+v 

and 
,....:1: . :f; :.': ~ 
/.; - n + n followed by 11 ....,IJ. + v 

.U!!:!!l!llaie~ rnillimeters could simulate {3 decay with a small probability. 

The results of our search are as follows: 

-\Ve found three }; decays which had charged decay particles with 

p < 100 Mev/c. une of these hat~ a. decay t:cac-;k of 91 :t: 3 M~v/c, a.nd cot'.1.d l:~ 

a backgrol.md event of the second type mentioned above. since th~ ; o.oizati.on 

does .not rule out particles heavier than an electron. The sec,m.d one ie: "hovm 

in Fig. ! ; it has a decay electron of 49 :t. 2 lvlev /c, and is thet·efo1·e :!iO·~:. 

a strangeness -violating f3 decay (la) or a strangeness -conserving ~ dccay{Z)~ 

The third candidate has a decay electron:·: 6£: ,. 93 :t: 5 Mev/ c. T.hie e~--ent couJd .. 
.. . . + 

however, be du.e to Chain (6), because the n from Keaction {5} daubi(!C h<.>.c:k c,, 

incoming K- track~ thereby obscuring the :~ ... production vertex. 

No candidates for .~+ ~ decay w~re found. 

Next we discuss the 900 visible A decays produced by the l9::i8. K l:;!"~•.:· t 

These wer.e m.easured, and the ones that did not fit the kinematic!: fo:~:· picnic 

decay were examined for coplanarity.. Other than one event foun.d by : ne pe~tior>., 

no cel'tai:n ~ decays were found. 

Our: efficiency_ for finding A {3 decays is about 70'f,,. The;:efcnL'e the 

-::'!ffective denmniuator (including tb.e unseen l\ - n + n° decays} it. 

(3/2) 900A. 0.70 = 950 • 
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Table I 

Effective. denon1inatos: Nurnerator 

-·l!- U! c:!f:::~av~L __ 
];- f). .E- ;E; I. 

World survey of events 
18 reported up to ~\iov. 19587 zoo 100 1500 

Oyer 9 67 130 0 0 

~erkeley propane 2000 2000 10000 1? 0 
bubble chamberlO 

!3aglin et al. 150 4500 0 ::::: 

(Freon chamber) 11 

Helium chamberl2 60 70 0 0 

Franzil"..i and Steinberger 
(propane chamber)13 

1 

This letter 2400 1050 950 1+2? 0 

Total 4900 3350 17000 2.+n? 0 

The branching fractions calculated from Table I are little more than low 

limits., For every sure leptonic decay there are ueually several ''poosi bles;" 

It might be reasonable to doulle the fraction above, yielding 1/1000 

z;- 4 e-; 0/1000 ~+ - e +; and Z/1000 A -e-.. This guess should then b~ 

credible within a factor of 2, again assuming the electron spectrum does not 

deviate drastically from phase space., 

If we compare. this with the original predictions by Feynman and 

Gell--Mann 1 we have 
i 

Experimen!_ . .'£te 2.!¥ _ 
J;~ .... e- + n + v ~ 0.1% 5.6o/o 

A - -e + p + v ~ 0.2% 1.6o/c 

~+- + ~ 
0 0 e + n + v ~ 
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The discrepancy is about 10 to 1 for A decay and perhape mo:-e for 

1.: decay; we conclude that ~ decays of hyperons cannot be explained b-'y fo:nn[.· 

of Fermi interaction such as that of Feynman and Gell-Mann having the same 

coupling constant at each permitted vertex. 

We wish to thank Dr. Donald rl. Miller and Dr~ Ronald R. IZoas for 

· valuable discussions and suggestions. The efficient work of our scanners, 

especially David J o Church and Lawrence A. Drews, is greatly appreciated. 
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FOOfNOT1~.S 

* Work done under the auspices of the U.S. Atomic Energy Commission. 
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Vertex Reaction 

I. K-+p _., K-+p 

2. K-+ p .... r- +-'~'~'"+ 

3.L - - e - +tl+n or 

e- + V +A 

ZN-2747 

Fig. l. j3 decay of I: produced in the reaction 
K- + p --. l:;- + n+ . The K- particle scatters 
elastically before being captured. A o ray 
of 5 Mev I c originates from the first 2. 5 mm 
of the decay track. The momentum beyond the 
o ray was measured as 43± 1. 2 Mev I c The 
length of the _I:- track (2.2 ±0.3 mm) indicates 
that the l> did not stop before decay. 


