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 SEARCH FOR A Y¥ RESONANCE IN THE 5"~ CHANNEL

Lawrence Radiation Laboratory
University of California
Berkeley, California

- April 18, 1967

We havevexamined the reaction K™D —>Z-n+ﬂ*p in the X' n c.m. energy
range from 1660 to 1900 MéV in an attempt to confirm the existence of the
YZ(lhlS) reported previously by two.of the aufhors.l The evidence for
this isobar was based on a study of the reaction K~ + n(carbon) YL E
in a heavy—liquidvchamber. If such a YZ exists, 1t would be the only

confirmed candidate for the 27plet of SU In the present experiment

3°
K mesons with incident momenia of 815, 915, 1015, and 1115 MeV/c inter-
acted iﬁ the LRL 25-in.'deuterium bubble chamber.,.The experimental details
were reported in a previous letter,2 in which it was shown that the'dominant
reaction in this channel at these energies is K-ﬁ —>Yi(l760) —>Yg(1520)ﬂ- -
STn T |

The Dalitz plot of Filg. 1 shows that the Yz(l520) is produced copiously
throughout the majority of the available energy region of this experiment,
and therefore this isobar wili reflec{ strongly into the £ mass Spectrum.
We attempted to remove this reflection in the following manner: As is
discussed in reference 2, the expected three-body phase space is the sum
of phase spaces at each available energy, weighted by the_prbbability
that that ehergy occurs; fhe probability can be determined from the
deuteron wave function. The derived phase space, plus Breit-wigngr

curves to describe production of the Yg(lSQO) and Yg(lh05), were combined

to give the best fit to the Z-n+ mass plot. In this way we determined
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the corfect perCeﬁﬁageé'of‘the reflécfiohs_of:these two'resonances'toi
remove from the £ x - mass spectrum; The resulting distribution, together
with the expécted‘three-body phase spacé, ié sﬂown in”Fig1 2 and gives
.no indication of structure near lAQO MeV‘of anywhere else.
A-further.feSt}for an enhanéement inlthe ﬁ-n-'final staté involves
' thevdecay angular distributién of the.Yg(lS20),_vit can bé siﬁply shown
that this parity-conserving deéay mugt yield a'distribution of the form
1(6) ~ [1 + APE(cose)], With_éose =§RZ'S/!PZI; Here 7 is the direcbioﬁ

of the axis of quantization and A is a function of E and the:choice

Kn

of ﬁ.'.Howevefz a Z-n-.finalLstate in£eraction coﬁld causeia‘distortion.
of thiszdistributidn through interference effécts'where the Yg(lSQO)‘and
assumed YZ bands crossed in the Dalitz plot. A.partichariy good. choice
for W is the line of fliéht of the YZ(1520) singe.cosé varies from +1 to
-1 along liﬁés of constant Z'nf'mass; Uniess;the YZ wefe.wide, we wduld
expect to see thése’inte?ference effects only in a certaiﬁ range of 

Kn c.m._enefgies. Figure 3, which shows the Yg(l520) decay distributions
as a fugctioh of K beam momentﬁm, is completely symmetric and‘is typical
of the distributions for any.choicevof_K-n c.m. ehergy ranges. It is
possible to fit these_distributions under the.assgmptidn thaﬁ the_only
process present is-Yi(l760) —>Yg(i520)n_ —>Z‘ﬂ+ﬂ—vﬁith 75 = 5/2" for the

| Y’{(176o).2 | -

There are éevefal fundemental differences to be observed in the
comparison Qf the pfesent data witﬂ those of reference l.' Most striking
is the almoét'total lack of ¥¥(1520) in the £'x" events of the K -carbon.
data althoughvthe decay Yg(lSEO) —>Z+ﬁ-’is quite pronouhced. if the

Y* production were so strong as to compete with the Yi(l760), we should

2
expect to see the same effect in the K D events also, but do not. It
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should be mentioned that in the carbon experiment no,éonstfaint at the
events' production origin was possible and thaﬁ the & momentum was deter-
nmined by a gero-C calculafion at the Z decay vertex. We examined the

KD data with this meihod and found that the net effect is to smear the
mass distributions.% Aé.an example, the Yz(l5éo) was foﬁnd to have a
width of about 60 Mey cémpared to an accepted width of 16 iv2 MeV.

(The K'D production-origin constraint gave a width of 20 % 5 MeV.)
Nevertheléss Yg(iSEO) production was quite pronounced in the K D —
Z-ﬂ+ﬂ-p eveﬁts. Another asymmetric aspect of the carbon data is the fact
that the Z'ﬂ+n--events'héd & much lower average K n centef of mass energy
than did the S'n x" events. Most of the events in the ¥y (1415) peak

came from these lower K n c,m. energies. In contrast to these asymmetries,
the K'n c.m. energies available aﬁd the mass/ﬁigéé for the Z_ﬂ+ﬂ- and
Z+n-x— events produced from K D werevfouﬁa to be idenfidal.

In the ﬁrevious experiment the_peak interpreted as a possible YZ
resonance corresponded to a cross-section of 0.07 + .0l5 mb. From
Fig. 2 we estimaﬁe that there are iess than .7 events above background
in a comparable enefgy bin, implying a croséfsection of less than 0.02 mb
for Y; productibnvih the present data.

In concluéion ﬁe find no evidence for a T = 2 resonance in this
experimenf and set an upper limit for its production of 0.02 mb averaged
over the K_nvc.m. energy intervél from 1660 fo 1900 MeV. The previous
experiment repprted the enhancement to exist down to a K n c.m: energy
of 1615 MeV but was not confiéed to energies below 1660 MeV. We feel

that the negative result of oﬁr experiment makes it unlikely that the

enhancement of reference 1 should be interpreted as a resonance.
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Ve Would like to eipréss our éppfeéiétion_tq‘the‘members'of.thé:
Powell-Birgé group»for'their'interést ahd assistance-dnring_the course
of the'ahalysis of thisfdatgl In particular thanks go to'Dr. R. W. Birge

for his constant interest and encouragement.
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“FIGURE LEGENDS

~
Fig. 1. Dalitz plots  0:€‘ Kn _'—>Z'-wr+:r-_ evénf;s ai;d the allowed regions
| for va‘rri:_ous. K-n gm ennef‘gie‘s‘._ o - | /
~Fig. 2. .Z:-ytb‘ mass-‘squared plot> after removél of the réfleétions of the
| ,’Y—S"(lSQQ) and. YS(IHOS)) and the expected three -body ’phase .sp‘avce.
F.ig.. 3. Yé(lSEO) decay éngﬁlar distributions wifh respect to its line

of flight as a function of K  beam momentum.
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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 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 employment with such contractor.








