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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
‘process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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dates for the lso, the 3sl, and the P

for the 3P

~particle are the observation of a mass—depéhdent asymmetry
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ABSTRACT
Glashdw_ahdvWeinEerg recently predicted on the basis of current
+ algebra considefations.that.a scalar K* meson may exist, with a mass
below Kx threshold and deéaying predominantly via the XYV mode. We
:have séarched for the production of this particle by K+ mesons on
: hydrogen;ﬁnear 1 BeV/cf' We see no évidence for its existence, and

we set upper -limits on its production cross section.

If we consider the well-known mesons in terms of the qa model and partic-
ularly focus'our attention on‘the K*'s, we note that there are reliable candi-
5 states--namely the K meson itself,
the K*(89l), and the K*(lu20), respecti#ely. There are reasonable candidates
N and lPl states--the K%(1250) and K*(l320)——and finally there are
even candidates for I > 1 states--the K%(l790) or L meéon, a poésible K*
at 1600 MeV, and more recently the AN enhancement at 2240 MeV.l’gv There is.

one notable gap in this picture, namely the lack of clear-cut evidence for

’ *
the 3P state or a scalar K*; let us call it K

0 g° The only hints fqr such a

3 in the Kx angular

distribution in the XK (890) mass region and a slight mass enhancement at

)
1080 Mev.t
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*
Glashow and Weinberg recently suggested the existence of a scalar K having LN

9
‘H

a mass below the Kx threshold andvdecaying via the KY7 mode.5 Their suggéstion_ “

has motivated us to search for such an object in the mass. region between MK
*

3 in the reaction

and_‘MK M We have searched for the production of K

K+p - K::p 5 . K;+ - K+ (neutrals) . (1)

Siﬁce reactioﬁ (1) is kinematicélly_underconstrained, we have looked for the
Kz in the épectfum of the missihg ﬁass feqdiling against the fingl—state proton.
The data were obtaihed in éﬁ exposﬁre of the_LRL 25-inch bubble chamber
_ filled with ﬁydrbgéh; to a separatéd K+ beam at the Bevatron,ﬂ&e beam momenta
wre860,_960,>ahd 1200 MeV/c.i All eVentSiwere‘measured on the Flying Spof
Digitizer (fSD); and failing events were-rémeasufed once on the FSD. Kinemat- A
iéél fitting waé done with the FOG-CLOUDY?FAIR sequence of programs. Further
remeasures were carried_ouf on hand—operafed measuring machines. "All kinemat-
ical ambiguities_were‘résoived_by inspection of iohizatioh on the scan tablef6
After'anaiysis all eventsvcaﬁ be placed.into the fbllowing cdtégories7;
I. FEvents identified (by fitting and ionization) as elastic
scatters; 22,198 events.
IT. Events identified as single pion production -;_ K°x'p, K rp,
or K n'n final states; 7,602'eveﬁts. "
III. Events identified aé pion—,@r proton-induced events, due to { ,
beam contamination; 369 eﬁents, |

IV. Events with no acceptable fit; 106 events.

One can now ask where events correspondingvto'reaction‘(l) could be

hidden. The answer depends on the mass of KS' If it lies close to MK’ then
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events could be misidentified as elastic scatters (I). If it is close to
MK + Mﬁ’ some such events could -be misidentified as single-pion-production
events (11). Iﬁ'any case, they could be in categories ITI and IV. Further-

' . + + . .
more, it is clear that K n n events, where the absence of the proton is evident

(0]

1 decay do not correspond

from ionizaﬁion estimates,.and events with a visible X
to reaction (1) and can be-excluded from further consideration.

To eliminate events with largé measuring errors for the secondary proton,

- we have used only eventé for which the ?roton azimuth about the beam direction

» is within * 45 deg of the plane facing the éameras, reducing the sample by

a factor bfv2, We have also considered the subsample with laboratory momentum

pproton

< 500 MeV/c, corresponding to |t] < 0.2h (BeV/c)g. This decreases
the sample by another factor of ‘about thrée, but increases our mass resolution
considerdbly{‘_

In Fig. 1 we show distributions of M , the mass recoiling against the

final¥state proton, for.the l2OQ-MeV/é data oniy. Events from categories I,v

II, III,'and IV have been included. The‘shadednregions include only events

< 500 MeV/c. In the insert we show an enlargement of the mass
proton : S

region of interest.

We have divided the region 534 < M < 634 MeV into four 25—MeV regions

(indicated on Fig. 1 as regions A, B; C, and D), corresponding roughly to the

experimental width of the elastic-scattering peak. We have estimated the

background ‘for the total sample in each of thése regions by making'a'smOOthf'
interpolation of the populations of intervals on both sides of a given bin;f:

but ignoring_the number of events in the bin:undervconsidération. For a'95%

*
S

standard error and add the difference between the observed population and

confidence level upper limit to the K, signal in each bin, we take twice the’
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< 500 MeV/c

the background, 1f that difference is positive. For.the pproton

sample, we assume the backgrbund‘to be zero, and find a 95% confidence levél
| upper limit:using the properties 6f the Pbisson distribution. These upper
limits to the cross -sections are-givén in Table I. At lEOO;MéV/c the cross
sgétions-for the total sample may:be’compared with the 1l.b-mb cross section
.for préduction bf the K*(89l). |

We wish to express-éur gratitude to Howard S. White;er., and the FSb
Group, and té oﬁr Séannihg and heasuring staff for their essential contribu-

tions to this experiment.
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Table I. Cross-section limits for K
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*x
production.

_ Upper limit to
Incident - Upper limit to K§ signal for
laboratory _ K§ signal ‘ events with
momentum . Mass region for all events . <500 MeV/e
- (MeV/c) ub/event (MeV) (ub) Proton ( v)
860 2.8 '53u;559_(A>' - b1
o | 559-581 (B) 62 45
584-609 (C). 31 22
609-634 (D)l 26 20
960 b9 534559 (a) -- 58
559-584 (B) 112 i
58L-609 (C) 39 - 28
609-634 (D) k9 37
1200 k.0 534-559 () -- 48
559-584 (B) 68 23
584-609 (C) 48 L8
.609-634 (D) 40 ”' 36
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FIGURE LEGEND

Fig. 1. The recolling mass distribution, M' for the lEOO-MeV/c data, .
*

4317 events. The insert shows the region of'the KS

search in detail.
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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

B. Assumes any liabilities with respect to the use of,

~or for damages resulting from the use of any infor-

mation, apparatus, method, or prdcess 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.
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