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The Duke Hel ium Chamber, 1 * 8 " x 5 " x 4 " , operated 
in a magnetic field of 14 kilogauss, was exposed to a 
K~ beam at the Bevatron, and a large number of 
\T decays were found as background. A por t ion 
of these decays was examined to determine a value 
for the Michel parameter p.2) A b o u t 50,000 pictures 
were scanned for pT decays, and 4300 of the decays 
found were measured. 

The momen tum of the electron was determined 
by measuring radii with templates and constructing 
corresponding points in three stereoscopic views. 
The measured m o m e n t u m of the electron, which 
corresponds to the m o m e n t u m at the mid-point of 
the track, was corrected for mean ionization energy 
loss (0.29 MeV/cm in liquid helium) and brems-
strahlung loss (the radiat ion length used was 765.5 cm) 
to obtain the m o m e n t u m at the point of decay. 

In order to eliminate from this sample those events 
which were poorly measured and to be free as much 
as possible of the effects of scanning inefficiency, 
the following selection criteria were adopted : 

(a) The decay vertex had to be at least 1 cm from the 
chamber walls. 

(b) The dip angle of the electron had to be less than 
45°. 

(c) The projected " potent ia l length " of the electron 
had to be greater than 4 cm. The potential 

length is defined as that length the electron 
would have traversed in the chamber were there 
no magnetic field. 

These criteria were satisfied by 2279 events. 

Checks were made to ascertain the internal consist
ency of the da ta of the three laboratories in order 
to determine whether any selection bias existed. 

Since the radius of the electron t rack was measured 
in each of the three stereoscopic views, we were able 
to compare the a priori error assignments with the 
errors calculated on the basis of internal consistency. 
This check indicated tha t our error assignments in 
measurements were realistic. 

Table I lists the possible sources of systematic 
errors, Ap/p, in the m o m e n t u m scale. The systematic 
errors in the reconstruction of an event may be attri
buted almost completely to the error in our knowledge 
of the distance between the fiducial marks on the 
chamber windows, which introduces a systematic 
error in the measured radii . The error in the correc
tion for energy loss is primarily due to the fact that 
the density of liquid helium is known only to about 
5 % . In addit ion, a small correction was introduced 
to take into account possible u n k n o w n selection 
biases. These errors, t aken in quadra ture , lead to a 
systematic uncertainty of 0.21 %. 

( *) This research was supported by a joint ONR-AEC contract. 
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Table I. 

In order to compare our experimental data with 
theory, we modified the ideal one parameter spectrum 
calculated by Michel taking into account (1) correc

tions for radiative effects at e m i s s i o n 3 ' 4 ) , (2) the fact 
that the pT is bound in a Bohr orbit of the helium 
nucleus , 5 ] (3) the fluctuations in the mean correction 
for ionization (Landau effect 6 }) and bremsstrahlung 
losses, and (4) the resolution in m o m e n t u m due to 
bo th errors in measurement and in multiple scattering. 

Our experimental m o m e n t u m distribution is shown 
in Fig. 1, plotted in units of the max imum available 
electron momen tum. The expected theoretical spec
t ra corresponding to p-values of 0.65, 0.75, and 0.85 
are also shown in Fig. 1. 

The best value of p was obtained by compar ing our 
experimental distribution with theoretical spectra 
corresponding to different values of p , using the me thod 
of min imum %2. In Fig. 2, # 2 is plot ted as a function 

Fig. 1 Experimental momentum distribution of electrons from p- in He. 
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of p (the solid curve). The min imum value of x2 

was 80, in good agreement with the expected value 
of 8 2 ± 1 2 . 

To check our calculations, we decided to test our 
resolution function and m o m e n t u m scale. By varying 
the width of the resolution function for a fixed p-value 
(namely, p = 0.764), we found from the x2 curve, 
shown in Fig. 3, tha t our width is 3 ± 7 % larger than 
our estimated value. To detect any systematic error 
in our momen tum scale, the m o m e n t u m scale in 
the spectrum was stretched by varying amounts , 
again keeping p fixed at our best value. The results 
are shown in Fig. 4. The best fit stretching factor 
was found to be 1.003 ± 0 . 0 0 4 , which corresponds to 

Fig. 3 Dependence of x2 on the width of the resolution function. 

Fig. 4 Dependence of # 2 on the width of the stretching factor, A 

Table II. 
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a new p-value of 0.781 ± 0 . 0 2 4 (statistical error) as 

shown in Fig. 2 by the dot ted curve. Since our 

evaluation of the systematic error (0.21 %) and that 

calculated from a best fit procedure ( 0 . 3 ± 0 . 4 % ) were 

in excellent agreement, as well as our assignment 

of the width of the resolution function, we conclude 

that p = 0 .764±0.032, where the error now consists 

of the systematic as well as the statistical error. This 

value is compared with that of other experimenters 

in Table I I 7 " 1 7 ) . 

We conclude tha t 

(a) the JX~ p-value agrees within the errors with 

the value for and 

(b) our experimental p-value is in excellent agreement 

with the two component neutr ino hypothesis 

of Lee and Y a n g 1 8 ) . 

We wish to express our appreciat ion to the members 

of the Bevatron staff whose assistance made this 

experiment possible. 
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