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. Recently a T = resonance in the A., aystem called Y 1 has been 

1-6 observed with a mass of 1385 Mev. Two type• of resonances have been 

predicted that might relate this observation to other elementary-partic:le 

intera.ctione: (1) P l/2. resonances in the A., and f;;r systems predicted 
7 8 < ' 

, . by global symmetry • correspondina to the (3/l., 3/2.) resonance of the 

wN system, (2.) a apin-1/Z Y-w resonance resulting from a bound state 

in the "RN system. 9• 10 The position and width of the observed Y~ resonance 

agree with both theories. but since the spin and p&rity have not yet been 

determined, it is lmpoaaible at preeent to distinguish between the tw~ theo .. 

retical interpretations. 

11 Global symmetry predicts a theoretical branching ratio 

•+ 0 + •• + 
CY1 - E +., )/(Y1 - A+ 1r -) = 1/4 for the T = 1 reaonance. The 

phase-apace factor (Pz: /P A )3 = (1Z6/Z07)3 = O.lZS Sl'educ:ee the e1tpected 

branching ratio for thta process to R = (l/4)X O.Z2.5 ... S%. Furtherm~r~,, ae. 
. . •• • . 0 

a consequence of charge 1ndependenee the rates Y 1-- :& + 1r 
*+ .. 0 ~ 

Y -•X +w 1 
*0 * ; and Y 1 - :& +., are equal. In addition to the T = 1 res onanc:e. a T ilil/,;. E .. ., 

resonance with a total energy of 1540 Mev and a half width , r /2. of 60 Mev ia 

predicted by global symmetry. 8 

*'work done under the auspices o£ the U.S. Atomic Energy Commi.&aion. 

§Presently at Laboratoire de Physique Atomique, College de F:rance, P~~4~~ :France. 

**Presently at University of Wisconsi:n, Madison, Wisconsin. 

'ttPresently at the University of California at Loa Angeles, L,os ·Angeles. 
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The K·N bound-state model suggests valuea of R eoneiderably larger 

than So/o. However. when ·non·.;ztr:r.o ·eff~v~ :tkn.g~· ·arO.t&:~ftrinto"' aeC:.buht t~ -C~' ; ~ 

R can become quite small, especiaUy if the (~A) parity ehould be odd. 

To ~nvestigate these possibilities, we have continued our study of K- .. p 

interactions at 1.15 Bev / c in the. Lawrence ~adiation Laboratory 15 -in. hydrogen 

bubble chamber by atudying events in which a 2: is observed. The total cross 

sections to~ these interactions are shown .in Table 1; only statistical errors 

. • + 0 * + 0 · are tndicated, The separation of 2: + 1r + " and :& + 1f + 2 11' events was 

difficult because many o£ the latter events can also be fitted to the first hypothesis. 

The numbers given in Table 1 and in the Dalitz and mass plots belo;- were 

corrected to account for this ambiguity. 

by using our I;*+ 1'1'~ + ,+ + 11'- events. 

The correction facitor was estimated 
··+ .. 

• Dalibs plots for tb.e fhr:eetlit.o·d:y reactions are shown in Fig. 1. The Y1 

resonance of mase 1385 Mev should appear as a bUnching of e~ents about both 

horizontal and vertical lines corresponding to TTl' = 2.82 Mev. To obtain an 

upper limit for the branching ratio R, we combined the events into different 

charge states of the ::t1r system. All charged Z: were observed; ·however, 
0 . . 

in tb.e . E cases only two-thirds of the events were obser~able beeau•.& '{f the 
' 0 - \ 
~utral decays of the A . Furthermore, we bad estimated tbat about one\ 

third of the 2:;0 
11' ++ w ... events also fitted a A 11' + w- interpretation and had ~ieeil 

\ 

\ 1 0 + . \ 
included in already published data. Consequently each E 'II' , .. event was \ 

. ' 
given a weight of 2..2.5. The resultant mass spectra are shown in Fig. 2. In 

+ -the casea of (E1'r) and (Ew) there appears to be no e1Ccesa of events ln the 
+ .. 

region of M = 1385 .Mev. Using the number of (.Aw ~ and ( Aw~) events with.· 

135~ Mev <. MA1f < 1415 Mev from reference 1, and assuming that all I:tr 

• ev~.nts in the same regions of Fig. l. are Y 1 • we obtain Rmax. ·'- 8% . 

' 

\. 

' . <.·'·.·~· ''•. '· 
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This treatment yields an wuealiatic upper limit. since there ie no evidence of 

any peaking above background.. The results are consistent with .R = 0. Tbe 

* + 0 . = ~ 0 E + w + Zw events possibly mi1ndentified as E + " + w (or vice veraa) clo 

not fall into the maae band used in this analysis, since they yield apparently 

* 0 high maseea of the 2: w system. 

We conclude that the J;/ A branching ratio R for the strong decay of 

• • the T = 1 Y 1 is at most a few percent and is coneiatent with zero. This 

3 result agrees with the -value of R obtained by Berge. As indicated abo\te 

this value o! R does not rule out either the global symmetry or the R..l\l 

• bound-state model of the Y 1 resonance. No evidence for the resonance with 

T = Z preclicted by global eymmetry at M =- 1540 Mev is observed; however, this 

wide resonance would be hard to separate from background. 

T.he authors wish to tbaak the many members of the Bevatron and 15 •in. 

bubble chamber crews and the scanners who made this experiment possible. 

One o£ us, Philippe Eberhard, wishes to thank the Philippe Foundation, Inc. 

and the Commiaa.riat 71 L' Energie Atomique for a fellowship. 
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Reaction 

K"' + p z:··· + --I:++w"' 

- z+ + ,- + "o 

- ~- + ,,+ + 11'0 

- I:0 +tr++w .. 
~ ..... ~ ~ 

E+ .. 0 0 - +w +w +tr 

-%:- + ,+ + "0 + ,o 
+ + - -

.. 
( -Z +w +w +w 

• - + + - ::t +tr +w +w 

J: = : t , e 

•*, 

I 

No. of evente 
(uncorrected) 

87 

8i 

57 

54 

27 

13 

9 

19 

13 

. = #if7 rer:=::r: :: e :=: 

UCBL·9675 

Cross sections 
(mb) 

1.40. 0.16 

1.34. 0.18 

0.97 =t0.16 

0.83 :t 0.20 

0.97 * o.zo 
0.18 *0.06 

0.1211:0.05 

0. 1 9 ;t: 0. 06 

0.12 If: 0.05 

ttm: r="'.o:= 

\ 
\ 
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.FlOURE U:OEN.DS 

Fig. 1. Dalitz plots for the reactiou: 

(a) x· + p - E + + "· + "0 

(b) Jt .. +p ..... E~ •• •.,.,o 
(c) K- + p - :£0 + "+ + .... 

(57 events) 

(54 evente) 

(27 eventl). 

UC.RL-9675 

~ .. : 

.~Fig._ Z. Maae plots of the charged and neutral ·z .. w ayatema. lucludiag 

cur~ea ~epreeentina phase-space diatributioas. 

(a) Ma1u of . (l:w) .. , from the reactlone: K .. + p - z 0 + .- + 1l' + 

... E • + w0
. ~ '1':+ . 

fb) Mas• of (~)• • from the reactiona:. x· + p ..... z0 ·+ ;,+ .t. , .... 
·. + . G 

' , ..... 

- z: '+ 1F + ..... 

o
1 

· .. + .• o 
(c) Mae a of (~•) • rom t.he reactions: K + p ..... Z + ., + w .· 

.. + 0 -"··· - 2: + .., +.... • ' : ' ' . 

'. 
; . .-·./ 
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