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.•. We have studied the four-body decays 
' .. ,t .. · .:_:· ... : . ',• ' 

~ ·~· : .,; . 
: t~~ <'··:I· :: ' 

·.··.· ~ ~. . ', ~ ' . 
' . ~. .. 

+ + - + K -'11' +'11' +e +v, 

+ + + - -K - '11' + .'11' + e .+ v, 

.. using K+. ~esons stopped i.ri the B_erkeley 30-incl;t. heavy liquid chamb_er~ 
,. 

·,•' 
'• 

-.l ') ! ':' • '.~ • 

• .'r 
.; .... 

•, 

Reaction (2) violates the LS.S = 60 selection ·rule, while reaction (.1) is 

permitted. The de~ay ( 1) can proceed through either a vector or .axia~ vector'·; 
I .. 

cur.rent, but the veclor part is expected to be inhibited by the ang~ar· . ;, ' 

.· ...... -.-, .'' 

-''•• 

momentum, barrier; in reacti,on (2); the vector part is even more inhibited. . : . . ·,_, 

. . ) 

·· .. Hence these decay modes can be used to test the validity of this selection 

rule for axial .vector currents. This decay 'mode. also affords an ex~ellent ·. 
. > . ' ,. 

opportunity to study t~e 'IT- 'IT interaction at low e'nergies independent of all_ 

. . other strong interactions. 

J ,-··'.. • .. .. · 

•.-i , .. ,. 

- .. _.', .. :·.' _,·. 
'. ,;_·.,.. .. ,."-.· 

,} ..... 

A total of 250 000 pictures was taken, containing 2.90X 106 stopping K+' .. . ' ~·-

.... '• . -~ 

. , mesons.· The chamber w~s filled with a light freon {C 3F 8), which has a · ..... ; ·::' .. ·::· · -' 
. -.' .-.. ··,,: - ~: ::<·.-; 

: density o£"1.22 g/cc and a radiation l:ength of 28 em~· :Because of the high· ... ,.·:-'-~:."· ·_: 
.. " . . - . ', '- ' ... 

: ' . : ·~ 

f • • - • 7-~. i ·. > ( . ._.·. '. 

·: · . : ·.·.·'stopping power and low radiation length,,· al;)out' 80o/o of the po~itrons or _:·;:.' :;~ '.: . 
. ·· ~. • •· . - • . , . . .' ' .: ·.~·:·~~ :~:·:,:;· :·. '• ; ;·~ ·.I. r;: 

I .• , ••• eleetr_ons and 90o/o'_of the 'IT
1

S from Ke4 decays stopped,_in the' ~ham?.er~ :. . ~:··. :;·;:· .·: ·:; 

Figure J shows one of the better K Is . ' . 
. e4 • .'. ·. ·.· 

'i, . - ... 
'. ' . ~ . ..-... _.·· 

-: :._) < -··,' . ~··. ' 
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At least two of the three p~ortgs were required to stop in the chamber~ 
' ' ·,, . 

··The major sources of background that had to be eliminated from the Ke4 

candidates were: (a) .,. decays at rest in which one 'T1' was very slow and· 

decayed .imm~diately into a !J.• whichdecayedinto a positron, giving the 

-.· .. 

•. appearance of two 'T1' 1 s and a positron ( 11Colli:near _ r's" of which there were ·. · , 

about 800); (b) .,. decays in flight in which one p·rong left the chamber and was , 

t~ntatively assumed to be a positron; (~) Kif2, r, and K!J.3 decays in which·. 
. ' ' ... :;_ 

one of the 'Y's from the 'TI'o mesons internally converted with one electron : 

. leaving the chamber (Dalitz pairs). 

'J .• 

,. ' 
' 
I 
! 

\ 
',I 

·', . l 
' ' l 

. t ~. . ' ! 
'< • • • • i 

:. I . . I 
.. ' . I 

·The backg·round events from r's were readily eliminated by measurement . ~ I 
•, i 

and fitting of the events. The Dalitz pairs were eliminated by rejecting all .. 
' ' \i' 

ev~nts in which the track leaving the· chamber had charge opposite that of th~.\:. · · -~. 
± 

e observed stopping in the chamber. 
\ I 

About five events were rejected for more complicated reasons. Rarer · 

··. ba.ckgrounds were investiga.ted; they contribute about two events to the Ke4 

. sample . All the accepted events were required to fit Ke4 's . 

.. : · car1didate was rejected because it did not fit a Ke4 but did fit: a .,. with a 'T1' 

charge exchange and subsequent '{-ray conversion. . ·' 

A total of 75 events of type { 1) were found in two complete scans of the 

film. Thi~ has to be ·corrected for the scanning efficiency of 85o/o, for the 

20% bias against detecting events· with a steep prong, and the 10o/o loss due to 

the above acceptance criteria. The total estimated number of events is 120. 

We found 155 000 r's during the first Ke
4 

scan with an efficiency. of .97o/o. 

From these numbers we found the branching ratio .of Ke+4/r to be. 

(7.8±1.6}X10-4 , and a bra~ching ratio K:
4

/K+ {total) to be {4.3± 0.9)X10-5 , 

assuming a r/K+ branching ratio of (5 •. 52 ± 0.13}%.·1 ·The er~or quo~e.d in the 
r ' • fl ' I · ~ '.' • 

Ke4 branching ratio contains a .12% statistical error and a 1So/~ error due to .. ·: 

the uncertainty in bias corrections.· 
.•·' ·, . 
. '' 

~--

, 

. ' 
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The rate is somewhat higher than previously reported2 and in closer 

ag~eement with the prediction of7.7X10-S by Shabalin, 3 although still 

somewhat lower. 

No events of type (2.) were found . Therefore, this experiment shows no 

evidence for a violation pf the .6-S = +.6-Q rule for axial currents. However, 

this experiment is not as sensitive a test of the rule as the 75 events would 

make it appear. We estimate the upper limit of the violation parameter X to 

. be 0·.2. with 95o/o confidence (x = A(.6.Q ~ -.6-S)J·. Recent experiments testing the 
A(.6.Q=+.6.S) • 

.6-S;, .6-Q rule in the K 0
3 

decays involve only vector currents, whereas the. . e 

Ke4 decays are predominantly axial vector. Since the rule need not be equally·· 

valid for both currents, the results of the two experiments do not have to 
l 

ll 
agree. 

· Figure 2. shows the invariant-mass plot for the dipion system for 69' 
Ke4 events for which reliable measurements are at present available. 

Curve (a) shows the distribution obtained from s-wave phase space, and 

curve (b) shows a 400-MeV resonance with a width of 100 MeV, as proposed 

by Brown and Siio.ger. 4 Curve (a) is a good fit to the data ( x2 = 4. 0 for four . 

l 

degrees of freedom). The data are incompatible with curve (b) (x
2 = 40, four 

degrees of freedom). The effect of a nonresonant attractive.! '11''11' interaction 

would be t<;> move the ·peak of curve (a) to lower mass values. The p.eak of 

' 
curve (b) moves to higher mass values if the width of the resonance is 

· reduced. 5 

"The angular correlations between the '!1' 1S and the dipion momentum and 

between the '11''11' plan~ and e~ plane are being examined. These are sensitive 

to s-p interference and can be used to estimate the ·.difference in the s- and 

p-wave phase shift. 6 These results will be reported at a later date. 
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