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Day, Snow, and Sucher have recently shown that when K~ mesons
come te reot in liquid hydrogen, they are captured from o orbits. 1 Such c-otate
capture lsado to Z-decay angular dictributions that are unique functions of the
Z opin. On the basic of an analyoie of 145 =t hypzrons produced in K~ aboorp-
tion, 2 we find very strong evidence for a spin-1/2 pigma. We am-o report a
check on the hypothesio of parity conservation in the reaction K +p- .2+_ +w,

The sample considered here consioted of 82 "EJ" events
{i.e., i.‘.ta “_0 + p) and 63 ")3:" events {f.e.s E+ -n + n), 95% of which
came from K" aboorption at rest. In order to eliminate biacen and aveid con-
fucing various poooible reactiono, only =t events ionger than 0,9 mm were
accepted in the analyzed sample. Poooibie confucion of the event typac E‘; and
-z :a where the decay secondary io too chort to provide a veliable ionization
estimate, io eliminated by oubmitting the event to a full kinematic analyoio.

Evento in which the =" and primary »~ were clearly noncoilinear were dio-

carded, cince in thene cacoo the K definitely interacted in flight,

aSupported in part by the U. 5. Atomic Energy Commiscion and Cffice of

Scientific Research. U, 8. Air Force,

'On teave from Syracuze Univorsity, Mew York,
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The oboerved center-cf-maus angulé.r distribution, folded through
90°, for all = decay-pions io shown in Fig. i. In order to determine tﬁe z
spin from thio distribution, certain assumptions must be made, since the
most general form of the Z-decay angular distribution cont2inc undetermined
paramaeters. 3 If we aosume that the K meoon hag zero ﬂpin4 and is captured
from an g-gtate, the maximum component of angular momentum that the Z
can have along ito diréction of flight is 1/2. Furiher, if the X hao opin greater
than 1/2, thio leado to an alignment of ito spia,. J, perpendicular to ite direction
of motion. The decay angular diotribution, f 1(9), ic thuo urique for a given
value of J. 3

The crucial assumption of o-ptate capture has recently been invest-
igated by Day, Snow, and Sucher. ! They conaider hydrogen atomo in an excited
state with large quanturn number, n. colliding with protens in liquid hydsrogen.
They point out that the Stark effect gerveo te oocillate the kaon wave function
between no and n: otatec. Since the capture probability from nc otates ic
large compared to the radiative transition probability from all 1 otaten of the
n level, kaono presumably do not caocade to the 2p level, but rather’ate capturod
directly from s-otates. Quantitatively, Day et al. eoctiimate that about %97 of
all K-p aboorptions occurs irom s-states. We, therefore. feel that the
aosumpticon of s-state capture is well grounded. 6

With theoe asgumptions, 7 the foldad distributions J(lcoo 6 |] become
fz/'z = 1, f3/2 = 1/2(1 + 3c0020). The formo for higher spin valuea are given by
Adair. 3 Yor practical purposes, since the obperved digtribution is quite

isotropic. we have analyzed the data in termo of the normalized function. ¥:

¥{|conB !} = 3/2(3+ A con’8) (1+A/3)7 L. 1)
Aun ~pprorimats masximuem-tkelinoed seiviion of g, {1) for the bont-fit velue

-

of A, gives &£ = +0.72 & 0,14 Trin in elenslv connivient with J = 1/2. ~rd
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moreover io over 20 standard deviatione {rom the expected value of 3 ior
spin 3/2, This constitutes the strongest evidence to date that the sigma
epin ie 1/2. 8 |

Next, we describe a search for evidence of parity nonconservation
in the reaction K +p - =t 4 n , uoing the .Z‘; decay mode as an analyzer.
Paritir congervation in strong, otrange-particle-producing reactions has been
carefully checlked only for the reaction = + pe A+ Ko, cbserved in the

9

aogociated -production experiments of Crawford et al. ° The quention of parity

congervation in other otrong. strange particle producing interactions i otill

uncettled and io a2 subject of much theoretical intereot. 10
To detect parity violation, we lock for a nonzero average value of

a poeudoncalar variabie, - namely, the component of the X opin in the direction

of ito momentum. %cause the I opin io 1/2, the angular distzibution of the

Z decay products in the Z rest ﬁame can be written in the form

l+e PE cco 6,
where a i0 the decay-asymmetry para neter and PE io the component of
polazization along the axic from which @ is meacured,

The analyzing propertiec of the 230+ mode have been demonstrated

1 They find a_g > 0.720.3. I followo, then, that for =¥ of

by Cool et al.
polarization P-E° we chould obosrve an asymrmetry 2 (0.7£.3) Pz “in the
wo angular distribution. Thio in turn would indicate some degree of parity
nonconcervation in the reaction K +p - = +

The cuporimental angular dictribution io chown in Fig. 2. There

ic no statictically significant aoymmetry. Using the expreocion

<°'.,TOP$ = % :Z’ coooi¢ ‘/—g s

i

wre ohialn <m 0P22> 03,0240,19. He.sc we find no evideace fox parity none
. “

e, ot L a

- et - v a "
wenscerviizn L U7 v e etion,
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We check cur procedurs by nolhag (ot Cael i~ find no & ymrealisy
for the Z : decay mode. Thuo by analyzinn our Z : evonto in the pam: way
ao we have treated the EJG we skould find <°‘,,+P2;> closa to zero. We have
done thio and find <&,,+p2>= ~0,0320.22, which is indeed igotropic ~ad

constitutes indirect evidence againot hiddon biapeon.
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Figuro Gopiionc
Fig. 1. Folded angular dictribution of ali £° decays (145 eventa),

Fig. 2. Angular diotribution of pions from zf - P+ ';ro {83 cvento).



Number of events

40,

] f | |
02 04 06 08 10
90° 0°
|Cos eznl 180°
MU-17286

Fig. 1



Number of events

o

o
1

(&0)
]

(%))
i

H
[

N
)

0

]

I

] i

] ]

+.0

+0.8

+0.6

+0.4

0.2 0 -02
Cos 8,

Fig. 2.

~0.4

-06 -08 -10

MU-17285



This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-
mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report.

As used .in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his empioyment with such contractor.





