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Several experiments have indicated a possible forward-backward 

asymmetry in the .decay of A 0 hyperon. 1 The eUect was such that, in the 

A 0 reat frame, the decay pion preferred forward emission with respect to 

0 . 0 
the A line of fliaht. In view of the known decay asymmetry of the A with 

. 2. 
respect to ita direction of polarization, the above asymmetry would imply 

a nonzero lonaitudinal component of polarization of the A 0 , which immediately 

suagests nonconeervation of parity in the production interaction, aeauming 

0 . 3 
that parity doublets of the A do not exist. · 

A recent elq)oaure of the Lawrence Radiation Laboratory 30-inch 

·4 - ·s propane bubble chamber to a 1.15-Bev/c separated K beam offers the 

opportunity to explore the question further. Several thouaand 1<- interactions 

were photosraphecl. This paper reports the initial results from a sample of 

0 141 V decaya. 

No •eparation is made here between production from hydrogen and from 

carbon. The sample includea both direct A 0 production and production that 

may result from eecondary interactions euch as E t N- A 0 + N conver•ion 

in carbon or from I:- A 0 + y decay. The hyperon• are •ubject to poaeible 
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scattering within carbon nuclei; therefore lack of an observed polarization 

does not guarantee lack of polarization from the initial production. (These 

conditions are founcl. in most of the experiments referred to above.) 

The beam consisted of -zs %kaona and -75 %-tnuons, with -o. 15w

per K., and was collimated so as to traverse only the thin window before 

entering the propane. This ,.. • flux should have produced in the sample used 

for this experiment only. one or two hyperons of all kinde. Thus the A 0 -producing 

interactions in the chambet' were predominantly those of beam K"' mesons. 

Each K"' etar could be readily observed in acarmlng and an exhaustive search 

could be made for a v0 decay. 

No selection criterion was applied except that a few v 0' a originating 

in the window were rejected. The number of neutral·incluced backaround 

etars was completely negligible. The possible bias that might result from 
0 ' 

faUure to observe V 's with one very ehort track hae been considered. The 

fraction of A 0 decays yielding a proton ~ lmm in length, assuming the decay 

o o 1 · to be isotropic in the A rest frame, is zero for A momenta ~ 350 Mev c and 

' 0 
increases rapidly for lower momenta. However, since so much of the A 

momentum spectrum Uee beyond 350 M.ev/c, the bias le only -6~ in favor of 

forward protons. Similarly the fraction of A 0 decays with piona lee& than 3 mm 

in lenath is a maximum of -s% at 600 M.ev/c and over the observed spectrum 

yields a Zo/o biaa against forward protons. Thus a net blae of only a few percent 

might exist if ranges leas than 3 mm were unobservable. No corrections were 

made. 
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One·hunclred-forty-one Y0'e were observed and identified as follows: 
o o ·o o ~ . 

llOA ; 196 ; 10 A or 6 , consistent with either; Z of poor quality, unidenti-

fiable .. Tbua the clistortion of the eample resulting from uncertain identifications 

la emall. The identification was aided by the relatively low momenta of the 
0 . 

A '• (Fig. 1 ), yleldina. in general, decay protons with ionization considerably 

above minimum. Obaervation of the parent atar in each case fixed the Y0 line 

of flight, reaultina in an overdetermlnation of the v0 decay kinematics. 
0 . 

The decay of the A 'a results in a distribution of decay products in the 

0 A rest frame of the form ( 1 + Gl\ cos 8), where 8 is the angle between the 

decay pion and the A 0 direction of motion, P 3 la the average component of 
.;0 

polarization of the A in this same direction, and a ia the decay-asymmetry 
0 . 

parameter for complete polarization of the A . Figure 2. ehowa the observed 
. 0 

distribution in coa (J for 110 A decaye. Aleo shown (shaded) are the 10 evente 
. 0 0 z 

that were consistent with either A or (J • A x teat of the assumption 

- 2. z Cir3 = 0 yields X = 7.1 (five degrees of freedom). Probability of x >7 .1 1:.1: O.ZS. 

That ia, the data are quite conaistent with zero longitudinal polarization of the 

Ao. 

A meaeur e of Gl"; obtained from 

d'3 = \- ~ . fu 
yields C~lS3 ::: -0.090::t: 0.17 for the 110 A0 events, and -O.Z4 :i: 0.16 with the 

inclueion of the 10 A 0 or e0 events. A aubeet consisting of 65 events eatiefying 

300 Mev/r; ~ p A 0 ~ 700 Mev/r;. ylelcle GJ!t3 = -0.06 :t ·Q .• ZL For these 65 evente, 

the ionization of the decay proton is alway• greater than tWice minimum, and the 

-range of the proton ia > 3 mm. 
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The likallhood ratio, I\_. for comparing the relative likelihood of any 
. N 

choice of AJ13 to the choice o.f.5"3 = 0 is given by J\.. = 1T ( l + c1P3 cos 6l). 
0 l=l 

Thh function ia plotted in Fig. 3 for the 110 A 's. Theee data, althouah 

conalsteilt with a."P3 ~ 0, are clearly not aufficient t,p rule out amall values of 

I «LP3 I . To obtain a value of ~equal to 0.01 for the choice US3 = * 0.2, for 

example, aaauming the true Wllue were zero, would require on the averase 

-350 events. Similarly, to rule out «LP3 ·c: * 0.1 at the same level would 

require -1000 event•. These numbers of eventa are available for future 

analysis. 

This exposure waa p(5rform.ed in collaboration with the Lawrence 

Radiation Laboratory hydrogen bubble chamber sroup, who established and 

maintained the separated K- beam. We wish to thank Dr. Edward J. Lofgren 

and the Bevatron 1taff for their excellent cooperation and Larry 0. Oswald 

and the bubble chamber crew for operation of the chamber. 
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FIOUR.E LEGENDS 

A 0 momentum distribution. 
. 0 

Angular distribution of decay pions from 110 A decays. 

angle in the A 0 rest frame between ,.. direction and direction of 

0 0 0 motion of A . Ten events consistent with A or 6 1 are shown 

shaded. The numbers of events within each interval are shown. 

01 0 The numbers of A 6 1 events are in parentheses. 

Flg. 3. Plot of likelihood ratio, I(', vs o.J5'3 . d(_is a measure of the relative 

likelihood !or any value of o.l') VIii the choice o.SS3 = 0. 
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