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ARSTRACT

An additiongl 600,000 pictures of K*.

interaccicns

in the 80" devterium filled chamber are requested.

Derails of K;{l?ﬁﬂj and K;(Eiﬂﬂ} production and decay

will be studied and the varicus decay modes compared

with the 50{3) predictions.

Raquirements: Separated 9 GeV/c K* beam

Ten tracks per picture

BO" deuterium filled bubble chamber

600,000 pictures with 35 mm, cameras

* on leave August I, 1972 - September 1, 1473

Intetim spokesman: F. J, Loeffler (same address and telephone)
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I. Briaf Description

This proposal is a continuation of experiments 353 and 514 which
totaled 380,000 pictures. We request an additional 600,000 pictures
{in not more than two chember f£i11s, 1f possible} in order to improve

the current data on the new high mass resonances, the Kﬂil?ﬁﬂ} and

——

KH(EEDD}, and to search for additional states. The increased dara will
b

alleww 8 detailed comparizon of the rarer decay modes of the Kﬂ{l?ﬁﬂ}

a e g TR T

with the 30(3) prediceiomns. This would be the largest (40 evﬁub per
nuclecn) high energy K*d exposure to c‘[ate.1
II. Discussion of tha Experiment

Wea are priﬁarily interested Iin the charge exchange reaction

K*n =+ p + something

——

which is particularly rich in resopaat states. In the current semple

we have scodied the detajls of K*(BEH} prnduc;innz and have established -
withcut specific production mechanism assumptions - the exgstence of an
S-wave Kmn stat23 of mass 1,305 % .030 GeV/c?® and width 0.33 % .06 GeV,

We alse see coplous production of the K*(142D] and its branching raticsa
have besan atudied.# In a recent letter5 we reported cthe discovery of

the Kﬂﬁl?ﬁﬂ} snd suggested that it is thes strange &nalogue of the 3
g-mescn. We are now in a poaition to confirm this state in the original
Km, K*(SEG}H and Kﬁ decay modes and have stronger évidence thae the spin
is indeed 3, Wa also aece the decay of the KH(I?ED) into K*{Bﬂﬂ}p and

we sre investigating cther decdy modes, 1In Figs. 1l-4 we ghow the current
evidence for éhis state, Since there are no G-parity restuvictions, the
high mass K*'s have numercus decay modes and the entire 3 neonet providea

& very interesting test of 30(3). We alac have the largest sample of




high energy nip film in howse (1.5 x 1P pics. at 17 GeV/c) and expect
to compare the Kﬂil?ﬁﬂ) to the g=meson in detail,

We also see in the above mentioned figures confirmacion of the
KN(EEGG} which was previously reported by Lizsaver et 116 only as a
AN state. In the current film we have about 20 events of the fipal
state ANN end also see evidence(Fig+ 5§}fur the AN decay mode. This could
be the analegue of the 5(1930) where nucleon-antimicleon decay modes as
well aa plonic decay modes have been repnrted?. He have measured gbout half
of cur 5 end & pronga and see possible evidence for the decay of these
bilgh mass states into K*p(Fig. sbY.

Although the 1760 and 2200 MeV scates are well established by the
current 400,000 pictures, we need the additicnal date to improve the
statiscica of che rarer channels and ko provide data for £ search for
still higher wass atates, The additional data should unambiguously
determine the aspin of the 1760 MeV state and perhaps we will learn something
about the spin of the 2200 Mev atate, In addition the study of the coher-
ently produced Qreffect will be cnntinu:d.ﬂ We also plan to underteke 4 de-
tailed study of En phase shifts using the entire dats sample.

III. Data Analvysis

The scanning for this experiment will be deone at the University of
California at Davis and at the Iodiang University-Purdue University at
Indianapolis scanning facilicy., Davis already has three strip 25mm
scemning capsbility., We plan toc add or convert 3 or 4 scanniong machines
this year. We estjwate that the entire scan can be carried out within a 12

menth period, The measuring will be dooe at Purdue-Lafayette, Our present

analysils aystem constets of 5 SMPs and 2 conventional measuring machings on




line tc an IBM 360/40-44 system with on-line geometry (TVGP} and is producing
200,000 eirents per year, The first Purdue built POLLY 18 currently undergoing
hardware and software debugeging and will be phased ;ntn the neaauring system
in the coming momths. The final double FOLLY system should be capable of
500,000 events per year with 2 micron accuracy on the film, The group's
360/44 15 being upgreded to handle this lead.

IV¥. Experimenters:

The current experimenters sre;
Purdye-Ir, D, Carmony, A. F. Gacvfinkel, F. J, Loeffier and L, K, Rangan,
IVEU=1 F. T. Meiere apd W, L, Yen,

UC=Davis R. L. Lender, D, E, Pellect amd F. 1. Yager,
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Figures

Fig. 1 shows the Km mass apectrem and Fig. 2 the Krmn mass spectra.
The curve is the simultsneous best fit co both plocs azzuming resomances
at 1403 sud in the vicinity of L1760 Me¥/c®., Separate backgrounds are
allowed in the two plets. An excess of events Ls seen at 2200 MeV/c®.
Fig. 3 shows the K*ﬁ and Kp mass spectrum with A{1238) removed. Fig. &
% moments for the K avatem for -t < 0.2 Gev. ‘The Yn moment

.4 3]
shows evidence for spin 3 in the 176} mazs region. Fig. 5 shows the evidence

shows the ¥

- *
for AN and K p decay modes from & sample of about % of the current data.
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