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Summary of maximum likelihood fit to the data 

At 1.12 GeV/c, 236 /l°-decays arising from w +p-+AQ+6° 
were studied. 

The data were fitted with the expression 

dN = e : (0) [A 1 +A 2 cos 6 +A 3 cos 2 6 + 1 sin 6 04 4 cos Q) ] 

X27TD(cos6)^- (1) 

e (0) = probability that a /L° produced at angle 6 decays 
inside the chamber 

0 = centre of mass production angle of the A0 

f = [ Purine x P/i ' VN decay] / (magnitude of same). 

This expression is what one obtains for production involv
ing final s~ and /?-waves only 1 ) . (The centre of mass 
momentum is here 300 MeV/c.) 

The likelihood function 

histogram interval 
in cos 0 

histogram interval 
in I 

Ntj = counts from expression (1) 
N{j = observed counts 

was formed and maximized by an iterative procedure. 

The solution that maximises £ is : 

With this solution is associated a 5 x 5 error matrix| ôAf ôAj\ 

All five ^4's are different from zero outside of experi
mental error. 

The best fit to the data are shown in Fig. 1A, and in 
Fig. 5 of Steinberger's report. 

From the plot of 

(Fig. 5) a lower limit to a can be obtained as follows : 

The maximum of aP is : a P m a x = 0 .73+ 0.14, where 
the error is obtained by differentiating (2) and using the 
error matrix given above. 

Then, since the polarization cannot exceed unity, we 
have a lower limit on a : 

Our data are consistent with any value of |a| lying 
between 0.73 and unity. 

t Appendix to Session 5. — Experimental. 
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Curve = N'l(e) = A 1 +A 2 oos6+A 3 cos 2 G 

Plotted points are 

Fig. l a : tt~ + p /L°+ 0° production angular distribution. Curve fitted to the experimental points using s- and p-waves. 

Summary of s- and p-wave analysis of h + p - ^ A + K ° at 
1.1 GeV/c (236 A-decays) 

The paper of Lee et al .^ gives the theoretical distribu
tion, W(0, f), in S (" the up-down " direction cosine) and 6 
of the decay product of the A0. The assumptions of this 
paper are (a) that parity is conserved in the production 
process, (b) but not conserved in the decay of the A0, and 
(c) that only s- and /?-waves are present in the final 
A°9 #°-state. 

Now if a were known we could use the 5 least squares 
constants Al9 A2i... A5 of 

to determine a, b, c, y and y, where 

a = aei(P, 

b = be^, 
c = c. 

In order to obtain c, the spin-flip ;?-wave amplitude we 
must solve a cubic equation. Only two of the three solu
tions are real. These real solutions are called the k = 0 
and k = 2 solutions. There is, for each of these two 
solutions, two alternative solutions for the phase angles, 
cp and tp. The alternate solution is obtained by reflecting 
the " normal solution " about the imaginary axis in the 
complex plane. 

a, b, and c have been normalized so that J I(6)dO = 1. 
9? and y> are given in radians. 



Appendix I 325 

k = 0 Solution (a = 0.95 Error Matrix 

a = 0 . 1 4 9 ± 0 . 0 4 4 ôa2 

0.001902 
ôaôb 

- 0.001078 
ôaôc 

~~~ 0.001214 
ôaôq) 

0.008778 
ôaôtp 

- 0.02174 

b = 0.286 ± 0 . 0 3 3 ôb2 

0.001098 
ôbôc 

0.0005559 
ôbôqp 

- 0.005680 
ôbôy 
0.01167 

c = 0 . 2 1 2 ± 0 . 0 3 3 Je1 

0.001067 
ÔCÔ(p 

- 0.005429 
ôcôip 
0.01520 

q> = 2 . 3 4 ± 0 . 3 1 
(0.70 ± 0 . 3 1 alt) 

ôcp% 

0.09767 
ôcpôxp 

- 0.06420 

V = 5.24 ± 0.59 
(4.18 ± 0.59 alt) 

ôyj2 

0.34911 

k = 2 Solution (a = 0.95) £ m ? r M a / n x 

(*) From the plot of a, b, etc. vs a we see that these quantities are not rapidly varying and are almost independent of the value of a. 
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Graphical representation for a = 0.95 

s-wave cross-section Appendix: errors 
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