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In recent years, several authors have proposed theoriea that predict, either 

on the basis of various forms of global Gymmetry and the 	i/z rule,
16  

or on the basis of extended chiraitty tnvariance, ' that the asymmetry parameter a 

- 
in the decays Z + p + W 0 () and A— p + r () should obey the relations 

- 	Here we have 

zRia __ 	 - 

tstz+ 1 p[ 

where S and P are the amplitudes for the two possible angular -momentum 

channels in each decay. Other theories predict the same sign for a o  and 	
8.9 

Asymmetry measurements have shown 1fj  and 	to be 1arge.' 02  Two 

pubitahed measuremonts of the sign of a are in disagreement.'3' 14 The exper-

iment reported in this letter was designed to establish the signs and magultude 

of both e and aA 
 by measuring the polarization of th decay proton from 

p + r and A p + ( with a carbon-plate spark chamber. 

• 	 Figure 1 shows the apparatus used in the experiment. Positive pious of 

1.19 -Bev/c momentum from the Bevatron were inctdent upon a liquidhydrogen 

• 	target, producing the reactions 	+ p - 	+ i< 	p + r0 . Dutng aprox- 

imately one.third of the run, the hydrogen target was replaced by a blockof 

lithium deuteride. in this case, 	mesonS of 1.0Z-Bev/c momentum produced 

the reactions w + n -. A + 1. A -. p + ff . Theproduction of a 	or A hyperon 
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was jndicatcd as in earlier experiments 10  by the identification of a K+ with 

counter telescope. including detectton of the decay of the K+ in the large water 

Cerønkov counter  CK. The hollow-plate spark chamber in the K telescope and 

the carbon-plate "preton' spark chamber were triggered by ,  a coincidence between 

+ the K telescope signal. the agnal from the 
U protonU  counter telescope that 

detected particle a with v/c <0.75 entering the carbon-plate chamber, and the 

pulse from a gas Cerenkov counter which was located in the incident beam to detect 

the n meson. Two 90-dog stereo views of each chamber were then photographed. 

The U and D counters detected those mesons from A decay that went approx-

imately up or down with respect to the production plane. 

All T events with a single proton scattering in the carbon plates of greater 

than 3-deg projected angle in either view were measured. (Only those eventa with 

greater than 5 dog in either view were used in the analysis.) The measured 

and .roton space angles and proton range allowed us to make a once-overdetermined 

kinematical fit to the M production and decay. The scattering angle and residual 

range were used to determine the analyzing power of carbon for each event, with 

1 
the analyzing-power data which have been summarized by Birge and Fowler.  

Acceptance criteria involving goodness of kinematical fit, maximum and minimum 

scattering angle, and scattering within a fiducial region of the chamber were 

imposed. Out of approximately 25,000 pictures, 358 events satisfied all the accept- 

ance criteria and were used as data. 

U the polarization of the hyperon is nonzero, the helicty of the decay proton 

is no longer minus a. 	However, we have 

N1)p(;)  
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where 0 is the angle between the proton momentum and the normal to the -K 

4 	 production plane, Py()  is the polarization of the proton perpendicular to the 

production plane, and N(s) is the number of evente. Similarly, we have 16 

N(0)p () + 

where 	is theángk bete'en i the proton momentum ad •  the direcfton in the 

E 	production plane which is perpendittlar to the hyperon momentum. AU of 

the above quantities refer to the hyperon rest frame. We have used the approx-

imations that the proton and hyperon momenta are parallel in the laboratory system 

and that the polarization of the proton is the same In the hyperon reSt frame as It 

Is in the laboratory system. Therefore, the likelihood functions 

358 

Lv() 	11 (1ctcoe& A 1CoG4), 

and 
358 

(acos4jAtain4) 

were computed. Here, A is the carbon aflalyzing power and is the angle 

between the plane.sctterigand the -K production plane. The common logarithms 

of Lv()  L} ) and L() = Lv()La(u) are plotted in Fig. 2. it should be not2d 

that LV(a)  and  LH() Independently imply that ao  is positive. The combined 

data give a 0 = 4- 0.75 d.l7. •  Corrections for systematic effects have not been Included. 

This value for a agrees well with the lower limit 'for kot'otainedf10m a measurement 

to 
of 	by Cork etal. 
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Because of the Fermi momentum of the target neutron, we could not use 

precise kinematical fttting on the A events. Therefore., the U and D counters 

were used to determine whether. the ¶T meson went up or down with respect to the 

i plane, and a measurement of the polarization of the proton perpendicular to 

this plane correlated with the presence of a U or D count allowed a determination 

of the sign of u from the relation 

D 	 - e (cos ), 

L 

with averages taken over all proton. directions. From measurements of eAPA by 

Crawford ot al., 	it is known that 	>O.75 .17. lIlt is assumed that 

>0.6, a maximum-likelihood analysis of our data lndictes that Q is 

negative with a confidenceof at last 1.5:1. This iesuh disagrees with the early 

experiment of Boldt at al, , but agrees with the recent experiments by Birge and 

Fcwler, 
13 

 and Leitner et al. 
17  Thus, the evidence that a is large and negative 

is now quite strong. 

The above results imply 

The predictions by Iakamura and Konuma 7  that e <0 and that e >0 

are in disagreement with experiment. 

The phenomenological theory by 
Bludman,  8 which predicts a 11 04 + C& O P is 

in disagreement with experiment. 

C. The S-wave bound-pion model of Barshay and Schwartz, 9  which has been 

quoted as evidence for odd -A relative parity, 18 is also in disagreement 

with experiment. 

The ecidence that 	 is positive 19  is strengthened. 

11- 
A fundamental prediction of the global (or doublet) symmetry theorie, 6  

viz. o., 	- 	is now confirmed. 



We are grateful to the many persoflG who ase8ted i
n  the buldtng of the 

equApmet, the eettng upand operation of the experiment, and the analyie of the 

data. 
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FiGURE CAPTiONS 

Fig. 1. Plan view of the apparatus used in the expiment. Hyperons were produced 

either in the H, target or in the LID target. Scintillation counter 8 S. S3 . and 

detected the K meson; S i) . S4 . and S are scintillation counters that detected 

the decay proton. The .2-in, water Cerenkov counters C 1 , C,, and C 3  were 

used to reject particles with v/c > 0.75. The water Cerenkov counter C stopped 

th 	and detected its decay particle; scintillation counter SA rejected events 

not originating in the target; scintillation counters U and D detected pions from 

I decay. The t spark chamber consists of five 1-in, hollow plates with 

0.003-in, aluminum surfaces. The proton spark chamber consists of four 1-in. 

hollow plates and 49 0,5-in, graphite plates sprayed with silver paint. roth 

chambers were filled with argon. 

Fig. 2. Common logarithms of the likelihood functions L(e) S. ) ,  

• LH(a) = 	 cos. sin 5 h and L) Lv() Ld) for 
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