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THE 1:./A BRANCHING RATIO OF Y~ t

Margaret H. Alston, Luis W. Alvarez, Philippe Eberhard,§ Myron L. Good. **
William Graziano. H••Qld K. Ticho, 'tt and Stanley G. Wojcicki

Lawrence Radiation Laboratory and Department of Physics
University of California. Berkeley, California

April l5, 1961

. *Recentlya T:: 1 resonance tn the h1f system called Y1 has been

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

predicted that might relate this observation to other elementary-particle

interactionll: (1) P 3/2 resonances in the A:rr and Z." systems predicted

. 7 8
by global lllymmetl"y' corresponding to the (3/1.. 3/2) resonance of the

1fN system, (2) a spin-l /Z Y-11' resonance resulting from II. bound state

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

agree with both theoriee but since the spin and parity have not yet been

determined. it is impo8sible at present to dietinguish between the two theo-

retical interpretations.

11
Global symmetry predicts a theoretical branching ratio

*+ 0 + *+ +(Y 1 - 1: + 11' )/(Yl - A + 'Ir ) = 1/4 for the T:I1 1 resonance. The

3 3phase -epace factor (PI: /pA) :11 (1 z6/ZO7) :11 o. ZZ5 reduce I the expected

branching ratio for thia procells to R:I1 (1/4) X O.ZZ5 - 5%. Furthermore, al

*+ ~ 0 *+ 0 ±
a consequence of charge independence the rate. Y 1- - 1: +." • Y 1--'; + 1r ,

*0 * -tand y 1 - 1:: +11' arc equal. In addition to the T::: 1 resonance. a T =2' :t-1l'

resona.nce with a total energy of 1540 Mev and a half width. r /2, of 60 Mev is

a
predicted by global symmetry.

t Work done under the auspices of the U. S. Atomic Energy Commis8ion.

§Presently at Laboratoire de Physique Atl)mique. College de France. PaH~, France.

**Presently at University of Wisconsin. Madillon. Wisconsin.

ott Presently at the University of California at Lt"ls Angeles. Lea Angeles.

California
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The K-N bound-state model suggests values of R considerably larger

tha.n 50/0. However. when n6n'·~e1"oeff..,:tiv~ianges atceta.k'&niritO- aecount12

R can become quite small, especiaUy if the (!ltd pa.rity should be odd.

To investigate these possibilities, we have continued our study of K - p

interactions at 1.15 Bevlc in the Lawrence Radiation Laboratory IS-in. hydrogen

bubble chamber by studying events in which a ,; is observed. The total cross

sections for these interactions are shown in Table 1; only statistical errors

d T . f~· -+ + 0 d "'f':i: -+ 2 0 tare indicate. he separahon 0 ..... + 11' 'II' an ... + 'II' + 1J even s was

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

The numbers given in Table 1 and in the Dalitz and mass plots below were

corrected to account for thie ambiguity. The correction factor was estimated

. It of + -by uSlng our 1; + 'II' + 'II' + 'II' events.

Dalitz plote for the tbrae ~b.o1ll1 reactions are shown in Fig. 1.

"

resonance of ma.s 1385 Mev should appear as a bunching of events about both

horizontal and vertical Unes corresponding to T =2.82 Mev. To obtain an
'II'

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

charge states of the I:1r system. All charged I: were observed; however,

in the 1:0 cases only two-thirds of the event. were observable becau.e of the
\,

neutral decays of the AO• Furthermore, we had estimated that about one.,
\:

third of the ];0 '11'+... 11'- evente a180 fitted a A ..'"'ft' - interpretation and had been
\:

1 0 + - .included in already pubUshed data. Consequently each 1: 'If 11' event was \

given a weight of 2.2.5. The resultant mass spectra are shown in Fig. Z. In

+ -the cases of (1:w) and (:I:11') there appears to be no exce •• of events in the

region of M =1385 Mev. Using the number of (1\'ft'+j and (A11'-) events with

1355 Mev < MA'ft' < 1415 Mev from reference I, anda••uming that all 1:11'

• •
evente in the sa.me regions of Fig. 2. are Y'l ' we obtain R ~ 8 % .

max
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This treatment yields an unrealistic upper limit, since there is no evidence of

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

1:= + 11'+ + 2,..0 events possibly misidentified as I;:l:: + TI"f + ,..0 (or vice versa) do

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

high masses of the }:Z: TID system.

We conclude that the r./ A branching ratio R for the strong decay of

III
the T = 1 Y 1 1S at most a few percent and is consistent with zero. This

result agrees with the value of R obtained by Berge. 3 As indicated above

this value of R does not rule out either the global symmetry or the KN
III

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

T ::: 2 predicted by global symmetry at M::I 1540 Mev is observed; however, this

wide resonance would be hard to separate from background.

The authora wish to thank the many members of the Bevatron a.nd 15 -in.

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

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

and the Commisariat ilL' Energie Atomique lor a fellow.hip.
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Ta.ble I. Cr06ii sections [or the :E producing intera~tions at 1.15 F!evLc
.: It

No. of events Croes sections
Reaction (uncor~ed) (mb)

K - 1:- +1r+ 87 1.40=*:0.16+p -
:z:+ - 84 1.34:*:0.18- +11'

1;++",- +'11'0 57 0.97*0.16-
~-

+ 0 54 0.83:1: O.lO- +11' +"

Z;O + - 27 0.97:t: O.lO- + Tr + 'II'

1:+ + ,,- + 11'0 + ..0 13 0.18 ~O.O6-
- + ° 0

9 0.12*0.05- I; +Tr +'11' + ..

+ + - - 19 0.19 *0.06- :E +11' +W +'11'

I:- - + + 13 0.12:;1:0.05- +'11' + .... +"

======_=====,==========~-=--1 ,_i_=====;::Z===-="======.~:C_~
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FIGURE LEGENDS

Fig. 1. DaHte ploh for the reactions:

.. + - 0
(a) K + p - E + 11' + 1r

(b) K- + p - E" + 1r+ + ,,0

.. 0 + -
(c) K + p - 1: +". + 1r

(57 events)

(54 evenh)

(27 evenh).

UCR L- 96 75

Fig. 2. Mas. plots of the charged and neutral ~ -'I' eystema, tncludinl

curves »epreaentinji phaBe-apace distributions.

- . - 0.....<a) Mas. of (E.) ,from the reactions: K + p - 1; +.. ..."
- 0 +

- %: +" +11'

(b) Maa. of (5-"')+, from the reactions: K";. p - EO+,,+ + ,,'"

- E + ;. .0 ... 1r'"

o ." +. 0
(¢) Mae 8 of (1: 'Jr) • from the reactlons: K + p - E ... " ... "

.. ... 0
- :& +" +" .
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