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The Berkeley 30·iach propaae chamber wu ~l'atecl in a 1.17-Bev/c 

K .. beam 1 at the Bevatron to produce caacacle particles. Out of the 100.000 

pictures taken there have been 18 positively 14entU1ed neaative cascade clecaya 

- - . + with the decay mode S - A + " • Of theae, 1ix were produced with a K 

melon and three were accompanied by a viaible 81 decay. Three of the eventa 
+ . 

•th a K aatiafy the kinematic• for the hydrogen interactloa 

.K· + p - if" + K+ • 

and. the other three are assumed to have been produced from protons in carbon. 

Two of the K+ decayed in the chamber and the other four were iclentiflecl by 

comparing momentum ancl ionization. Since oaly one-thbcl of the ~ produced 

in the interaction 

clecay into a viaible mode, it ia quite conaietent to attribute the Dine events in 

which no poaitive·•tran.geaeea K particle was ouervecl to the neutral mode 

Gf the 81 decay. to the 9 z clecay. or to a x+ that coulcl not be diatinguiabed 

from a proton. 

The 18 events were aelecteci from a sample of "7 in which a V particle 

waa tth~g,hi: to come from a prong of a K• inteeactlon which appeared to decay 

into a w •• The selection conaieted of a aerie a of two einaJ.e.Orlgin conetrainta 

on an IBM 704 calculator: (a) the Q of the V pal'ticle waa required to be 

conaiatent with that of a A, 37 Mev, and ita line of flight consiatent with the 

aeaumecl :a: .. decay origin; (b) the A. and the .- were required to be coplanar 

with the assumed ::r ancl to balance transverse momentwno Revised estimates 
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of the momentum and angle• of the A ancl " .. were obtained from the 

constraint program and the averaae maae of the '6. .. for the 18 aurviving event•, 

weighted. by the eetimatecl probable error of each event, waa found to be 

Mit" = 1317;9 :k 1.9 Mev. 

The mean We of the :i baa been determined by mean• of a modification 

z of the etatiatieal method of Bartlett which accounts for the neeeaaity of •eeing 

-the A decay before the 3 leave• the chamber. The po1aible time for decay 

wae determined by calculating the time of illgbt to the bound.ary of the fiducial 

region, which waa choaen to allow a minimum of 4 em for the meaaurement of 

the A decay. In all caeea the correction clue to finite chamber ai.ze ia •mall, 

and the total correction amounts to lese than lOfo of the uncorrected mean of the 

actual £light times. ~Sight timea include 4E/u correc:tiona and the poaeible 
... 

times were modified for tboae caaea in which the a: would have come to reat 

before leaving the chamber. Fipre 1 ahowa a plot of Bartlett • a S function aa 

a function of 1/ 'r • This function ia zero at the moat probable Ufetime and *1 

at the beat estimate of the standard error. Figure 2 lea cumulative histogram of 

the calculated time• of flight, t1, and indicate• a considerable a canning biae 

againat flight times leaa than 0.5Xlo- 10 aec. An estimate of the total number 

of eventa waa obtained by fitting those events with a time of flight greater than 

O.SXl0- 10 aec to the exponential N0e-t/T'. The revised mean li~e con1i1tent 

with this procedure required the addition of aevea events in the interval from 

zero to 0.5Xlo· 10 sec, and waa found to be' 

1 ').,,.10-10 +0.41 ., = • •Of' -O. 25 sec. 
The S function correc:tel for acannins biaa ia 1hown aa the solid :~ b in 

Fia. 1. Thia mean Ufe la considerably aborter thaD that £oun4 by Trilling an<! 
3 

Neugebauer. However, their events at bi&h cascade momentum reqUired much 

greater correction• for chamber size. The dotted line c in .Fig. 1 ahowe the S 

function for their eix events combined with our Z5 (including correction• for 

acanning biae), and it is aeen that the combined mean Ufe falls within our error. 
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A violation of parity c:onaervadon in the caec:ade decay will manife1t 

itself aa a fore ... aft asymmetry tn the A decay, the 'JJ( aervi.ng to polarize 

the A with the 1trength e12 which is then analyll!led by the A decay. Denoting 

the direction of the A i.n the r ., ••• **-ta.A.a11¢he directioA of the 
' . ..:~ . "' .. . . 

proton in the A center of maaa ae P, the c.Uatribution of 1 • j. 11" 

We have found, on the baeis of tbe above 18 eventa, 

(a:ef&A) = - 0.65 * 0.35 , 

I (A • P) 1 aa the beet eltim-.tor. The neaat ive aip abowa 
i 

the hell city of the A &om the 'it' to be oppoeite to that of the proton from 

A ~irge and Fowler5 find the heUcity of the protoa to be positive, 
• 

implying that the heliclty of the A ia negative. tD'll!in~ (be:stt:ie,seim'atecof 

the;gnitgriitwfe !of._.b~!A is ta.S.1Do~5l£'0.,87goamidhe~sf~£ pA as determined by 

Birge and Fowler, we find 
a;a: = 0.69 • 0.36. 

The poeeibllty of an up-down asymmetry of the clecay w • from 'it" -

A + 1f- prod.ucecl in the reaction 

has been examined. and {!'.sP) l8 -O.Z8 • 0.40 whet"e P ia the polart.aation of . 
the 3(' in production and •A the decay aeymmetry parameter. There aeem• 

to be no indication that the -s· produced in this manner from carbon are polarized. 
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In the 100.000 pictures we had a total of 1.5 * O.Z X 101 em of K- track - ' . 
I 

1enph. Alter adding seven event• to correct for scannln1 bias and then 50% to 

correct l.or the unobeervec! neutral decay mode ot the .A, we eatim&te the total 

Dumber Of s• to be J7 • 5. 0a tbia basis the S"" prociu~on croaa eectiOD. lD. 

the reaction lC + N .... -s.· + K is 

t1z- = 18 * 5 t~-b/aucleont 

assuming an A Z./3 
correction for shielding in the carbon nucleus. 
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FlGURlt CAPTIONS 

Fig. 1. Bartlett's S(1') !unction with a A lifetime correction for (a), the 18 

observed r from thie experiment, (b) thie experiment corrected for 

sc&nDing bias. and (c) the corrected data of thi.t experiment combined. 

with six events from Trillin.a aDd Neugeberger. 3 

.Fia. Z. A cumulative biatogram of the timea of flight of the a·. The solid 

line ia tbe beet fit of those events with t 1 > 0.5 X •o·lO sec to AD 

exponential. 
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