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" Several authors have pointed out that the case for ﬁarity conservation in
strong interactions is very much weakened when ‘strange particles are involved. 1,2
If parity is not conserved in the aseociated production process

a"+p = A+K°, T

tlwn fhe A may have a polarization component in the production plane.  The
vparity-nenconse\rving decay | : ; ‘
A = p+n o (2)

may then, by virtue of its large decay-asymmetry parameter, exhibit a decay
asymmetry in the production plane.

| In an earlier Letter we reported our analysis of 236 events of the
type (1) + (2), produced by 1.12-@@/ c pions incident upon a liguid hydrogen
bubble chamber, leading to % of 300 Mev/c c.m. momentum.’ Those

results were coneistent with zero decay asymmetry ia the production plane.

We”tiw réport our analysis of 185 evente of the same type, but produced at a higher
energy by pions of 1,23 Bev/c. leading to 375-Mev/c A's in the ¢.m. system.

One might expect from statietical considerations that adding 185 events

to an existing 236 could hardly change the conclusions. However, (a) i’t térns

out that, partly because of a larger ocbserved up-down decay asymmetr;r,‘ Iand
partly becausge of a .ax‘xiall'er obéerwd decay asymmetry in the pz:oduction plane,

_ , (about one-third as large)
we can set a gubstantially smaller limitjto the amouat of parity-nonconserving

*Thia_work was performed under the auspices of the U. 8., Atomic Energy

Commission,
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‘amplitude in the experiment reported here than in the 1.12-Bev/c experiment;
and (b) it {8 conceivable that a parity -aonconserving preduction amplitude
could increase substantially between 300 and 375 Mev/c.

Figure 1 showa the observed decay@syﬂm’zet:y components in the pro-
duction plane plotted against 8, the hyperon c.m. production angle. In ﬁhe left”
half of the figure we plot the front-back (FE) asymmetry in ihe WeC. M. coor&it{ate
system, ia which the positive direction is along'ﬁg(u incident). ' The right half .
of the figure shows the left-right _(LR) asymmetry in the same system. The "
positive direction is aiohg'ﬁ X ?(w.ine). where ;ig the '"up" direction given by ' _
ﬁ(u iuc)xﬁmﬁeron). All directions are as seen ip the hyperon-rest {rame.

" These data are clearly consistent with zero asymmetry, A x?‘ test applied to
the hypothesis that the FB asymmetry is everywhere zero yields xz (FB) = 7.3,
where 6 is "expected. " Similarly xz (LR) = 1,0, Thesge combine to give a

total x?' = 8.3, where 12 is expected if the asymmetry is identically zero. 'ﬂ'ﬁs'
corresponds to a xz probability of 76% ) |

The centribunon to? %g at each value of § is juet the square of the magnieude
'of the projection of the observed decay-asymmetry vector on the productica plane,
in units of the mean-aquare statistical error. .It is therefore invariant undex’
rotat‘lop to a new "preferred axis' in the production plane. The same is tmﬂo
after summing over @, Thetefore zero asymmetry in the production planelﬁte
- with ?6% probability in a ._.l coordmate system. |

I we average each componeat of the asymmetry vector over 6, the result
depends on the choice of praférz'ed axis. (The above. analysis shows that the
result must in any case be consistent with zero.) We make three choices of

preferred axes: the w-c.m. system (defined zbove), and the A-c.m. and

A-lab systems (defined in Refereace 3.) We find
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(P, aP,) = (0.14 = 0.13, -0.002 £0.13), . {3)
(6P, aP,), . =(-0.10 £0.13, -0.16 = 0.13), (4)
@Fy, aP,); 10 = (0.1220.13, -0.09 20.13). (5)

The up-down asymmetry, which demonstrates parity noncongervation in the
.'h ?;'
decay (2), is naturally the same in all three systems and is given by

aP, = 0.66 % 0.13. o qe)

We can adopt the hypothesis that parity is not conserved in Reactioni(%).
in order to obtain a rough upper limit to the parity-nonconsesviag amplieudél ,
The poasibility of obtaining éuch an upper limit arises from t§e ta'rge obsérved
~ up-down asymmaetry (6). An auadjysis {confined to 8 and P, wavaa) yields for F,

the fractional intensity of parity-nonconaerving production,

F = 0,58 (a'ﬁl) + 0,60 (a’PZ) + 0.620P |aF,, (1)
vhere P snd P, refer to the s-c.m, system. 234 P, and c? are
assumed to be independently Gaussian~distributed, with hapectatian values and
etandatd deviations given by the results (3), we can calculate the probability
distribution in F by changiag variables and performing one integration. The
result can be represented empirically by P(FKF = 39 'exp (-48F AT, for
02T F X 0.015, and P(F)dF = 27 exp (-30F), for 0.015 < F. Thus F 204s 4}
most likely, <{F)= 0. ozq. (F2y. F)2)Y2 2 0,035, and Prob. (Fxéo) is
‘roughly 0.9 exp (-30 I‘G)

We are grateful to Luis W. Alvares for his aupport and guidauce in this

wo rk,
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- The'analysia uses production and decey angular-distribution results at

1.23 Bev/c (to be published). The solutions depend only very weakly

on the value of @, in the experimentally allowed region 0.8 <a <1.0.

 ‘There is no evidence for d waves.

In Ref. 3 we obtained F = 0.07 %+ 0.08 by erroneously applyiang ordimry
methods of differential “errvor propagation’ to ad expreasion analogous
to Eq. (7). This procedure ls clearly incorrect for a quadratic centered
near the origin, since the secoand-order terms are then dominant rath:er-
than negligible. Our rosult F(1.12 Bav/c) = 1.15 (aF))® + 0.93 (aF;)° -
1.44aB,6F,, leads to a probability distribution P(F)F = 10 exp (~10F J4F,
so that F = 0 is most likely, '
<F=o0.0, (F - GFYHY2 = .10, and Prob. (FF ) = exp (-10F). |
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Fig." 1. Decay asymmetry components in the proﬁuctién plane (sece text).
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