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 We have studied 1nterac’c10ns of 1.455 GeV/c K mesons with protons
in the CERN 32 cn hydrogen tubble chamber and have looked for evidence of a re=
sonance. near 1660 MeV/c .decaying into two .and three bod:x.es. Th1° resonance
was first suggested by Llexander et av,].1 among (tn) comblnatlons produced by
TP interactions, and by preliminary analysis of the present data 2 on K- P
interactions. FEvidence for its existence in several decay .channels was given

3)

in the X p inelastic cross—sections very- close to threshold (760 MeV/c inci~

by Alvarez et al. More recently, Bﬁstiend’) has studied the perturbatlons
dentK) and Smﬁ115) has dleo1issed further Tp data. - The existence of ‘bh_'LS
resonance is accordingly no longer 1n doubt, but the d:ecay branching ratios

are uncertain. . The evidence from the above expe.rimerits is summarised in

Table I, The effective mass plots on which the evidence of the present ex-
'perlment is based are shown in Figs, l( Z ) 2 (Z ), 3 (Z+ﬁ )y 4 (/\ﬂ>
5 ( Znn) and 6 (/\mz,), . Fig, 6 is not a stralghtforward mass plot for the
following reasorl.“’ . The (A nn) combinations in the ?_'IE+']T, 7° reactions show
stronger evidence in the positive state. than in ‘the neutral and negai:ive ‘ Since
this channel is a mixture of the react: ons Y + 7+ n ' Yl + n+ + no, Yi + 7:+ +7m ,
/\ + W and/\+ n+ + 7+ no in comparable strengths 1t 1s'not possﬂ)le to calcu-
late the "phase space"., Therefore in Fig. 6 the distribution of the dlfference
betwee‘n the population in the ( /\mc)+ channel and the mean po-pulation of, ’che

(/\ 'rm)- and (/\mc) channels has been drawn. It is clear from the symmetry

- of the competing reactions that this gives an unblc.ssed estimate of the con~
tribution of the Y (1660), This estimate is a lower llmrt if the Y (1600)
and Y (1660) are not negllglble. - The peak in the Z.° n mass in Flf‘. 1is
narrower than the resolution - l8 MoV/c (or w1dth) of the resonance and S0

is regarded as a fluctuation.

Considering the Z-n+it-77;+ reactions, a (Z_‘"mv)f- can result - from - ¢ e

. + - . . . -+ + . . ' \
either of two 5 n m combinations or a unique 5 7 m combination. If the

resolution were very poor, on the other hand, the two combinations are not
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Table—I
K—p K—p n—p K—p
Channel 1.455 GeV/ c 1.51 GeV/ c| ref, 5) Threshold expt.
2 » . f.
Threebody pro- Present expt ref 3) re 4)
duction
. Two body depay
+
,r//\TE. .03 mb
positive j\ £ on+ 516/234 (£.15 mb) 60/504
!\2 O YO Leflection (70/752)
s nt 12/341=,03 mb nrosses K& .
neutral 4 e £10/520 (< ,02 mb) yes -
A Ono ——— weak .
C o
A%n” 17/669=.02 mb | week N
negative Z ?n 424/234 ((_0.2 mb ) srosses K* =
{ AR Y?E reflection yes "
Y ‘ .
B
Four body pro- e
duction
Three body deeay g
" (£mn)* 13/121 (.04 'wb) 180/1058
positive o 4o . : =
Amm 49/709( 2 .17 wb) 90/1736
neutral /\On+n_ (< .07 mb) —
I
- 121( £,04 mb
negative { (é,z)m-). ng/ 121( 4 mb)
°r’n (< .04 wb)
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mutually exclusive and count as half an event each. In a practical case,

N and

some weighting between the two is appropriate but-we have"takgn the "'good
resolution" case (as use&, implicitly in ref. %)), If the limits of -the
resonance are taken as 1.60 + 1.72 only-10 o/o0 of events where one combina-
tion is "resonant" has also the other combination "resonance". The (£nm)”
mass'(Fig. 5) shows a depression at 1660 MﬁeV’/c2 and a small peak each side.

Only an upper limit can therefore be given.

It is possible o identify the combined (£ °m'), (A%n") and
(}\On+ﬁo) resonént combinations by pibtting the c.m.s. kinetic energy for the
n— ih ali /\O 2—prong events. His'is'éhbwn in Figg 7. ‘In principle, allln
blases of identification and klnematlc flttlng ‘are avoided by this means. The
/\w reaction however places an upper limit of 270 leV for'Tn - which results
in a broad hump in the region corresponding to 1660 MeV/c . If thé w events
are subtracted some 60 events with mass 1660 rise above a background of 1100 -
events. This, and consideration of the individual mass plots give an estimate

of

6'(YI (1660)) = 0.27 mb in reactions leading'to"/\o

The branching ratios can be expressed as

Kp—=Y+mn .29 1ib
Y+5x° . 03mb ¢ .12 mb
+
Y+ 02 mb = .22 mdb

We have looked for decays of the type Yl(1660) -7 YT(IBBS) + 7 or
-*7Yf (1405/1520) + 7 by counting the number of candidates for such decays
in the wings and in the central region of the resonance. If this decay really
takes place there should be mére candidates in the central region. However,
the background of spurious candidates is so high that such decays would be

detected only if they were dominant. We have not observed any effect.

The above results are consistent with a resonance which decays preferentially
or exclusively into %-body positive combinations, and a resonance which decays
into 2-body combinations of all three charge states. They are not necessarily
different resonances.‘
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Among theE Tn'n° reactions the two I=0 resonances show clearly above a gemeral
background., By taking events falling in the mass bands 1°405 i +040 GeV/e2~
and.li52_i *04 GeV/c2 gsamples of*.about 50 o/o purity can . be obtained. . The..
angular distributions for these events cannot be interpreted directly but
differences between the resonances and nonrrosonwnt background can reasonably
be ascrlbed to the resonances.  The productlon angulwr dlstrlbutlons for Yx
Y':H and non—resonant are shown in Flg. 8a, ¢ and d, The correspondlng two '
body reactlon is shown in Flg. 8b It is strlklng that the YE + n reactlon
"clouely resembles the Z T reactlon Whereas the Yxx and non resonant reactlons

show flatter dlstrlbutlons.
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‘The ( Z'on-t)"éffedtive mass in-the‘réaction K + p—> 5%+ L
e , e e+ o0
The ( Z"n+) effective mass in the Teac¢tion X + p > + 71 + 1

Cmhe (5 ) effective mass in'the reaction K +p -’92-" + T+

The ( A n+) and (/\ T ) effectlve masses in the reaction

K +p-»A° T

. The- ( b3 mr,) and, ( 'mt) effective masses in the reactlons

: L . + + +
K +‘p’—~>Z + 7 +n +7r and —-—>2~'+"1c'+n +1n=

The dlfference between the (/\n T ) effectlve mass distribution
and the mean of the (/\n no) and (/\1: —) effective mass distri~
bution in the reglon of the 1660 MeV/c resonance for the reaction
E+p—>A+ 0 + 71 + 1% -

In 21l the above graphs the "phase space" normalisation for the
non-resonant reaction is by eye.

The k:Lnet:Lc energy spectrum of :rl_t produced in events with N
(ivee ATn, A a® and % 7). Tae peak near »4 GeV cor-

responds %o Y§+ produced in Ann events,

Production angular distribution for the reactions:
a) X +p— Y§+n°

— + T
b) XK +p—> 5"+

c)

- . : + I
a) K +p—> (£ n+) +7°  non resonant

e
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