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In an exposure of the Lawrence Radiation 
Laboratory's 30-inch heavy liquid chamber, 
filled with C 3 F 8 to stop K+ from the Beva­
tron, we have found about 12000 examples 
of the decay mode Kts in which the muon 
stops in the chamber. For about 800 of these 
events both photons from the n° decay convert 
in the chamber, giving a sample of kinematically 
over-determined (two-constraint) events. We 
report here preliminary results of an analysis 
of events from these classes. 

In the universal (V — A) Fermi interaction, 
Ke3 decay modes have a matrix element of the 
current-current form 

< j t | J v j K > < v | Y , ( l + Y 5 ) ; e > . 

The leading term, which contains all of the 
strong-interaction effects, may be expanded 
in the form 11] 

f+ (qK + q*) + f-~{<lh-qa) 

where /+ and f_ should be constant or slowly 
varying functions of the four-momentum trans­
fer. With the exception of the absolute decay 
rate, all observable quantities are uniquely 
determined by the ratio I - /_//+. Since the 
event is completely determined by two kine­
mat ic quantities plus the components of the 
muon polarization in the decay plane, four 
independent measurements of I are possible, 
and their agreement constitutes a test of the 
theory. In addition, the relative KM — Ke3 

branching ratio is a function of | and agreement 
with values obtained from this ratio tests 
[x—e universality. 

The longitudinal polarization was measured 
over the range 38 < TV < 96 MeV. To permit 
a substantial component of the polarization 
to be parallel to the magnetic field, we used 
2988 events in which the muon stopped in the 

chamber and the dip of the muon track was 
greater than 12 deg. We obtained an average 
polarization 

(P^) = 0.74 ± 0.16 ( 2 8 < 7 V < 3 6 M e V ) . 

The energy dependence of the polarization, 
along with predictions for various values of i 
is shown in Fig. 1. We made a direct likelihood 
fit for I ; the results appear in Fig. 2, the central 
values obtained are 

1= - 0 . 1 5 ± 0 . 9 0 or - 4 . 0 5 ± 0 . 7 5 . 

The ambiguity does not overlap that of bran­
ching ratio experiments [2], and thus it can 
be stated with some confidence that the | = 
= —0.15 solution is the physically meaningful 
one. Further details of this experiment will 
be reported elsewhere [31. 

We have also analyzed 178 of the events in 
which conversion pairs are seen. In these 
events the n° momentum is determined to 
about 5% accuracy from kinematic fitting, 
and the muon momentum is known to be about 
2% from its range. Thus the events are well 
determined kinematically, and any convenient 
set of kinematic variables may be chosen to 
represent the event. We have chosen the kine­
tic energies of the muon and JX°. A Dalitz 
plot of the events, corrected for detection 
efficiency, is shown in Fig. 3. 

The principal difficulty in analyzing these 
events lies in evaluating the detection effi­
ciency as a function of 7V and T„. Thus we 
have restricted this preliminary analysis to 
the region 15 < TV < 85 MeV, in which the 
correlation between these variables is not 
expected to be significant. This region contains 
138 events. 

Fig. 4 gives F for the Dalitz plot (10 degrees 
of freedom) as a function of | ; again we find 
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F i g . 1. M u o n l o n g i t u d i n a l p o l a r i z a t i o n as a { u n c t i o n 
of k i n e t i c e n e r g y , c o m p a r e d w i t h p r e d i c t i o n s for 

v a r i o u s v a l u e s of | . 

F i g . 2 . L i k e l i h o o d f u n c t i o n for £ in p o ­
l a r i z a t i o n m e a s u r e m e n t , 

an ambiguity. If we add to the statistical 
error an allowance for uncertainty in the detec­
tion-efficiency calculations, the two solutions 
are 

+ 1 . 3 ± 0 . 9 and - 5 . 2 ± 0 . 7 * 

F i g . 3 . D i a g r a m of D a l i t z p l o t , g i v i n g o b s e r v e d n u m ­
bers of e v e n t s ( in tegers ) and p r e d i c t i o n for £ = + 1 . 3 , 

correc ted for d e t e c t i o n e f f i c i e n c y . 

F i g . 4 . x 2 for D a l i t z p lo t in F i g . 3 , w i t h n ine degrees 
of f r e e d o m , as a f u n c t i o n of £. 

A weighted mean with the polarization data 
gives 

| = + 0 . 6 + 0.7 and - 4 , 7 + 0.6. 

The first solution is favored, since it is con­
sistent with the value obtained in recent bran­
ching-ratio and muon-spectrum experiments 
[2, 4] , Thus, to the present level of statistical 

accuracy, a universal V — A theory with 
\i — e universality seems adequate to explain 
KTZ decay. 
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