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In this paper we present measurements of the decay paramoeters

. . . - ;t i . N . . “—l— P ‘ .
F, and 7y, for & -Wx . - We confirm thalt the ¥ -+ i decay
takes place predominantly in the P wave, and find ST o- o is
dominated by Sewéve decay,‘in'agféemeht with the A 1 = ; fule. 

The eXpefiment‘was_performed at the Bevatron, with the LRL

25-inch hydrogen bubble chamber. More than lO) charged ¥ hyperons

produced by K p interactions at an average momentum of 385 MeV/c
have been analyzed.
- o ¥y o
The nonleptonic Z decays Z. — ntr and 2 - p“ﬂ’-are conven-
tionally parameterized in terms of their decay fates and the three
parameters (&, B, and 7, defined as
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vhere @ and P are_réSpectively the P-wave anl P-wave doecay amplitudés.
Subseript +, -, or 0 indicates the charge of the decay pion.
_ T q . _

1,2

© Previous experiments indicate that a, and O -are very nearly

5 1s very nearly equal to -l. 'The sign conven-

. equal ﬁé*zefb; vhilé o
fion is Such'tﬁat  has the same sign aé‘the helicity of the deéay'
nuciéon; FIf time—reversal‘invariahée’hoLds; the phaéeé df S and P>_
are‘givéh by théjﬁN scattéring'phaée'shifts evalu&%ed a£ th¢ deééy
Aenergyi ‘Since these phaSe'Shiftsvaré véry.Sﬁall5 S and'P are ﬁdth‘
predominéntly real. 'Thus B is preaictéa'to be‘closébté zerb.> -

| If o ahd B afe-equailto zero,‘then y'::il; and:thevdecay ﬁroceeds
entirely tﬁrough.thé S-wave érrthe P-wave éhannel;:FIhvaddit§on;.the
A;‘: L ruie requireé that if 7, = %1, fhenzyq ¥';l.l' Résulté;erLVed’
. from ;urrent algebra, with the)assumption of ?artiélaéonservatibn:of
the axial-véétor'cﬁrrent,.prediét-ﬁﬁat 7% = -i,3v_Thi$vsign ha§ éi;
réady been shbwn to be correct by the resulis of;Befley ef.al.2  '

in tﬁe'Z reétvframé the polérization of the neutrén‘in 5t = T‘Tr: '

is given by

E, = {,_[a’+ By " é(;—“y)] o+ 732 + B (By x _ﬁ)}:-‘/(l + oRyf), (4)

. is ‘the polarization

‘where fi isfalong the,momentum of thé négﬁrdﬁ'and'g
of the i.- Since avhas beenvmeésufed for bgﬁh decays, and siﬁée
) 0? + 52 + 72 = i;iit is chvenieht té expre§s.6 and 7 in terms of

L : ' y ' 2.1 - Y0 S
_the*parameter ¢ so that B = (l'- o )2 sin o and .y = (l - q )2 cos -
Frém (%) We.pote'that if gZ isiknbwn, then'gn is é,function éf‘the'
single unkhdwn parameterlm.

Watsén; Ferrc-Luzzi, and Tripph have shown ﬁhat Z's produced by

the K p interaction in.the Qicinity of fhe Y;(1520)»aré ﬁighly pbiarized

(as a result of the interférénce of: the resonant3D3/§‘amp11tudq with -
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the S-wave”background).r Mis was corroborated by our later analysis
of roughly 15 000 & events.. In contrast to Ob’ whlch is nearly —l,
a_ i is Verv small, so that it is impractical to measure well the %~

polarléatlon by observ1ng the decay asymmetry, and one must rely on

the_values‘obtained from the production amplitudes. In order to-

~establish these amplitudes morevprecisely we have recently analyzed_

more than lOS'Z.events. The incident K~ momentum ranged from 290

to 430 MeV/c. Our preliminary results are in substantial agreement.

with the previous work, and we.conclude that there is no gross error

”in the T polarization. In the following analysis we use the values

of Ref. 1.

The polarlzatlon P £y and hence @, can be measured by observ1ng '
the left-rlght asymmetry in the np. 1nteractlons of those decay
neutrons which subsequently scatter on the hydrogen in the bubble

chamber. The dlstrlbutlon,functlon for these np scatterlngs is

Wi, "8 - H1+ap -8, 6

.where § is the ndérmal to the'np-scatteringﬂnlane and A is the np

‘scatterlng asymmetry We use the values of A determined by Arndt

and MacGregor.5

The background flux of fast neutrons4in the bubble chamber is

. P S L e -
high, producing rOughly-25 np scatterings per frame. In order to
select those scatterlngs resultlng from Z decay, we’ flrst measured

and analyzed about 20 OOO events of the type Z - n n and 52 OOO v

ot

. events of the type 2o x n. The results of this analys1s were used
lto predlct the dlrectlon of the neutron on the scannlng table in
-three different views. We then"scanned for np scatterings that

"oceurred-within~t3o of the prédi¢ted direction in all three views.



‘:gOuly those events wexe 1ecorded in which the proJected length of the .

fproton (on the scanning table vith a magniflcstion of 2/3) was at least
J:;i, mm ‘in one view snd not less than l mm in any view.; In addition, only
v:}»'those frames-were scanned in which the neutron momentum vas greater “"
'f::thsn 2?5 MeV/c., At lower moments A 1s very small and the events |
‘ﬁhﬁéwould not significantly contribute to our results. Nearly thO
“ff;:candidates were iound. Ihe recoil proton was measured and the results ;1
'ﬂ.i:oi'that measurement were merged with ‘the original measurements of ‘
’ffgwéﬁithe-event._ The resulting dats were subJected to a seven-constraint, -.
R vthree-vertex flt.v In some cases the momentum of the recoil proton 7:‘ B
"'{.cannot be measured with sufficient accuracy to warrant the seven-a*
] constraint fit.. In these ca.ses, which constitute lvﬁ of the fitted
i"'r,";""d.asn.ta., a’ six-constraint fit was imposed. At present we hawe a sample fA

lﬁ or h97 8 and 1256 2 containing negligible background.' ihese repre-’e"

'"&*sent respectively ebout ho% and 80% of our eventuel number of events.

To evaluate m we form the likelihood function ‘?
' vj“N o '

cx(é (o) #3gf'

(1 + AR (cp) "S) (§'2 |

“ - - ” 1-1 ‘ ' ) N :
s T;The velue of Eh used in this function is obtsined from the velue given

ﬁby (h) by applying the appropriate relativistic transformstions and

:F}by taking into eccount the precession of the polarization in the |
N . megnette fleld of the bubble chauber. ‘me loga.rithms of the resulting o
| l;g“}}f,Alikelihood functions, 1n=€”(o), are shown in Fig. l. From these curves ;{.

v -_".. we Obmn - ‘..»

- Lo ey - 1399 F 3a,°7

. "3 *"' A
I.;For”z > 7+ s -l is 890 times as. likely as’ 7+ = *l, and for 2 - 7 -1 h

A
Coel )
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v tis 1. )b k 107 times as likely as'y_ = +1L. fThese icsult are consistent

with the A I = % rule, the current algebra predictions, and the pre-

" vious measurement of 7+

ThlS experiment prov1des essentially no test of time—reversal

'.invariance. The relative phase A of S and P is given by A = tan (5/&)
. The large fractional uncertainties in o and B leave A practlcally i

cundetermined.

We are appre01at1ve of the dlligent efforts of the 25 1nch

‘bubble chamber crew and our scannlng and measuring personnel - We
’also acknowledge the continuing support and encouragement of Professor
iiLuislw.-Alvarez; Thls work was done under auspices of the U.s. Atomic

- Energy Commission.
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FIGURE CAPTION

"~ Fig. 1. ln((cp),.as, a function of ¢.
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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

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 1in
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 employment with such contractor.








