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In recent years, 3everal authors ha.ve oroposed theories that predict. either
~ on the be.sz.s of various forma of global eymmetry and the 1Af[ 1/2 rule, 1-6
or on the basw of extended chirality invariance, ‘ that the asymmetry parameters

in the de_cays =" - p4w (QO) and A-"p +w (aﬂ) should obéy thg relations

& wa.. H
Q™ - Gy Here we have

S " 2Re [swgz]
',"rt . _ﬁg B ] ®

Isl°+ P}

-where' S and ? are éhe énuplitudés‘for the two possiblé angulay -momentum

channels in each decay Gther theories predxct the same sign for a, and 0, 8,9

Asymmerry measurements ha-ve shown '“O' and Qa | to be large. 10-12 Two

- published measurements of the sign qf o, are in disagreemem.w 14 The exper -
" {ment reported in this letter was designed to establigh the signs and maégnlﬁtude:é
- of 'bofih N and a A byl measuring thé polarization of the decay proton from

p A p+ “0 and A ~=pt 'rr.' w{th a carbon-plate spark chamber.

Figure 1 shows fhe appa.ratua used in the experiment. Positive piOn"of
1.19-Bev /¢ womentum £rom the Eevatron were incident upon a liqmd-hydmgen
target producing the reactions ﬂ'++ p - Z‘, + K Z ~p+ wo. During approx»
imately one- thxx‘d of the run, the hydrogen target was replaced by a block. of

+
lithium c:eu,terxde. In'this case, W mesons of 1.062- Bev/c momentum produced

the reactioneg -n+ +n- A+ K s A*p + T . The_productmn of a Z; or A hyperon
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wag indicated as in earlier experimentam by the identification of a- .K* with &
counter telescope, including detection of the decay of the K+_ in the large wéter
Cerenkov couvnter CK‘ The hollow-plate apark chamber ‘mvﬂhxe K+ teleeceﬁe and
the carbon-plate "f:retan“ epark chamber were triggered by a coim:idence‘be&ween
the 'K& telescope signal, the signal fx.-bm the ''proton” _(;mmter telescope that
detected particles with v/c < 0.7% enteri‘ng the carbon-plate cha.m'ber. and the
pulse from a gas Cerenkov counter which was io;::dted in the incident beam to detect "
the w meson. Two 90-deg éeereo views of each chamber were then photogra;.phved.
The U and D counters detected those ¥ mesons from A decay that went approx-
imately up or down with respect to the productxon plaue.

All %t events w;tb a single proton scattermg in €he carbon plaﬁes of greater
than 3- deg projected angle in etther view were measured {Only ﬁmsw events with

greater than 5 deg in eith;er view were used in the analyseis.) The measm’ed K

and ﬁarotan apace angles and proten range a.ncwed us to mmake & once- overdetermmed N

kmematzcal fit to the E production and decay. The scatteriang angle and residual
range were used to détermine the analyzing power of carbon for each event, with
the analyzing- power date which have been summarized by Birge aud Fowler, 13
Acceptance criteria involving goodnesa of kinematical fit, maximum and minimurn
scattering angle, and scattering within a fiducial region of the chamber were
imposed. Out of approximately 25,000 pictures, 358 events satisfied gll the accept-
ance ’c.‘riteria and were used as data.

1€ thé polarization of the hypéroﬁ ie nonzero, the helicity of the decay»protoﬁ ‘

. - i
is no longer minus a. > However, we have

N(O)p(8) - N(w-0)p,(it-9)
NEE Nh‘~6}

=z . qacos 8,
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where 8 is the angle between the proton mémentum and the normal to the Z-K
production plane, pv{ #) is the polarization of the proton perpehdicﬁlar to the

production plane, and N(%) is the number of events. Similarly, we havelé

N(@)pp(8) + N(w-B)p(m-6) i
W& * N{»-0) —] = - aco8dy,

where :o is thei'angl'éf’ betweern { the proton momentum and the direction in the
Z-K production plane which is perpendicular to the hyperon momenturn. Ali of
thé above q{xamities refer to the hyperon rest fra;:pe. 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 laboramrj system. The:efore. the likelihood functions
_ 358 ‘ '

Lv(n)é i;ji (luacoaeiﬂicowsi),
and
' ‘ 358
LH(u.) 2 ig} (lwacoswiAisimbsi)
~ were computed. Here, A is the carbon analezing power and 458 is the angle
between ‘the.élan'eascaftter’igg.and the Z-X production plane. The common logarithms
of Lv(a,), LH(G). and I{c) = LV(Q)LH(n) are plotted in Fig. 2. it should be noted
that Lv(a) and LH(n) independently imply that e, is positive. foe combigad
data give a, =+ 0.78+.17. Corrections for systematic effects have not been included.
This value for o, agrees well 'with’ the léwer limnit for laolb"otained from a measurement

e . = 1C
of 24P by Cork et al.
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Because of the Fermi momentum of the target neutron, we could not use

precise kinemnatical fitting on the A events., Therefore, the U and D counters

were uged to determine whather the 7~ meson went up or down with respect to the

K+- at plane, and & measurement of the poiarization of the proton perpendicular to

this plaae correélated with the presence of a U or D count aliowed a determination

of the sign of a from the relation

. N' Py, - -{N P |
‘~,L D<V%*§+N§<V>-U =-.u <cos 9>.

with averages taken over all proton directions. From measurements of Q’AISA by -

Crawford et al., 11 4t is known that an |>0.75+.17. If it is assumed that

!aﬂf >0.6, a maximum-likelihood éna.lysis of our data indicates that a, is

negative with a confidence, of at least 25:1. Thie result disagrees with the early

experimént of Boldt et al. M’, but agrees with &hé recent exﬁeﬂments by Birge and

Fewler, 13

and Leitnor et al. 17 Thus, the evidence that @, is large and negative

is now guite strong.

The above regults imply:

a.

Cwviz. @

The predictions by Nakamura and Kongma7 that a4 < 0 and that ¢ A >0
are in disagreement with experimenvt. '

The phenomenological theory by‘.Bludman, 8 which prediéts 8, + @O” is
in disagreement with experiment.

) 0 ‘
The S-wave bound-pion model of Barshay and Schwartz, ~ which has been

.quoted as evidence for odd T-A relative parity, 18 is alse in disagreemeﬁt

with experiment.

The evidence that 'aq is positivem is strengthened.

2" - pte )
A fundamental prediction of the global {or doublet) syrmmetry mearies.l'
' 24

= - Q. is now confirmed.
A ¥
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FIGURE CAPTIONS

Fig. 1. Plan view of the apparatus used in the experiment. Hyperons were produced
either in the H, target or in the LiD target. Scintillation counters Sl’ S4s and
Sg detected the K+ meson; S.{',. 84, and 86 are scintillation counters that detected

the decay proton} The 2-in. water Cerenkov counters Cl’ Ca, and C,5

were
used to rejeét parﬁcles with ‘v/«: > 0,75, 'I’hve water Cerenkov counter Gg;stopped
the %" and detected its decay particle; scintillation counter SA rejected events
mot originating iu the target; scintillation counters U and D detected pions from
H decaf. The K ‘Qpark chamber counsists of five 1-in, hollow plateé with
0.003-&1. .a.lui.minum surfaces. The proton spark chamber consists of four l-in.
héliow plates and 49 0.%-in. graphite plates sprayed with silver paint. Poth
chambers were filled wi_th argon. |
Fig. 2. Commf:'m legarithms of the ﬁkelihood functions Lv(a) = ui(l-m&icos @iceaé”&)’
: i

‘ ) - T - " : v - . "P‘_‘ , L
LHQQ)' = hi“ aAi ceswi am@si), and Lia) Lv(a) LH(m) for T +ptw.
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