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ABSTRACT

We have used the 80-inch BNL liquid hydrogen bubbile chamber as a missing
+ ' : . .
mass spectrometer in K p interactions at 9 BeV/c, and for those events with
stopping-protons, we confirm the existence of the L-meson with observed mass

= 1740 MeV and full width at half maximum T = 120 MeV.
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In the stuay.of K+p_intefacﬁigps»atwsevefal'inCident momenta we have
observed the frequent1occurrence,pf;iﬁtgygcpiéﬁégﬁifh réad;ly'identified
slow or stopping protons.':This mqtivatéd thebﬁse:df.thé Hydrogen Bubble
Chamber as a missing mass spécffometer,,a teghniéue.whiéh is particularly
useful for those events whiéh_do-ﬁot fit a'uniQué kinematic hypothesis. We
present, in this letter, thé essential results of usiﬁg such a technique in
-.an experiment studying K+p interaetions-at 9 BeV/cg We find a‘large stranéé-
meson mass peak at* M = 1740 inO Mev' and witﬁ full width at half maxiﬁum |
of 120 * 30 MeV. This is ﬁresumab;y the‘same effect as the L—meson'reported
eérlier.l | | » |

) We have obtained approximately 100,000 triad exposures using the Berkeley
camera system2 with the Brookhaven National Laboratory's 80—inéh hydroéén'

+
3 of 9 BeV/c K mesons at the

bubble chamber exposed to an rf separated beam
AGS. In separate publications; we report results on the production of anti-
xi hyperons in this ir-lte:t'action,LL and we also fepQrt on,the results of a
more conventional analysis of the data using kinematic fitting.5 This paper
is a report oh the results of a missing mass analysis of 2—pronged and 4-
pronged ihteract;gqguin approximately 90,000 exposures. The‘events vere
digitized on the Lawrence Radiation Laboratory's Fiying S?ét Digitizer (FSD)
énd reconstructed in space in the proéram TVGP on thenCDC-6600‘cqmputer.

A total of 45,000 events have been processed.

The missing mass is defined as:

MM = [(EK M - EP)2 - (ﬁ%v;-ﬁ;)gll/g

in which the subscript P refers to the outgoing proton and the subsdript K

. + | . .
refers to the incident K meson. The principal advantage of this method of
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analysis is that in addition to knowledge of the beam propertiés, it requires
identification and measurement 6nly of the proton. At high.momenta kaons
and, pions frequently become.kinemaiically equivalent and many ambiguities
result from kinematic fitting prOcedurés, The calculation of the missing

. mass, on the other hand; is dependent on the proper identification of only
the proton track. In'order to make this identification certain and to obtain
the best possible mass resolution we have réstricted ourselves to events in
which the proton actually stops in the bubble chamber. For these events the
proton momentum may be determined with considerable‘accuracy'from its range.
Such a .selection of stopping proton events implies a momentum transfér cut-
off to the proton of about 0.25 (BeV/c)g. A total of 15% of all evénts
contain protons identified as stopping in fhe bubble chamber.

- To obtain an independent check of our knowledge of the bubble chamber
optics,and‘the magnetic field we have studied separately the 2-pronged events
with an associated vee. We fit the vees in these events to a special two
constraint fit using the measuréd variables of the two charged decay tfacks
intérbreted as.-plons and the measured direction of the neutral decaying track;
but leaving unspgqified both the momentum and mass bf the neutral track.
Figure 1 shows- the fitted mass of the neutral track from this 2 constraint
fit for the.2—pfonged events with vee. The central value of the mass peak
is calculated to be 497.88 = 0.43 which;is to be compared to the known masé
of the K° meson of 497.87. + Q.l6 as compiled by‘Roéenfeld, et al.8 The
distribution is Gaussian and has a width of 6 MeV. We have studied the error
in the missing mass as a function of the missing mass, and have found that
for the elastic interactions (MM = 49k MeV),; the error in the missing ma’ss

is ko * 10 MeV, while as .the missing mass increases the error becomes
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20 £ 5 MeV.9 In Fig. 2 we sho% the efror'in the missing mass as a function
of the missing mass.

In Pig. 3 we show the missing mass distribution for all 2—prongéd and
| 4-pronged interactions With stopping pfdtons. The large peak at the K+ mass
due to the Kp elastic scatﬁerihg has a full_widfh at half maximum.of 120 MeV.
The peak corresponding to-the K*(890) resonance has a full'width at half
maximum of MO‘MeV.. In addition, there are two peaks over a large background
centered at 1320 MeV and i?#O MeV with full widths at half maximum of about
280 MeV and L?O MeV fespectively.

In Fig. 4 we 'show separately the missing mass.distributions for the
2-pronged andbh-pronged interactions with stopping protons. vThe K and K*(890)
peaks, are, of course, associatéd solely with the 2—§ronged’interactions.

The peaks at 1320 MeV and 1740 MeV hdwever are associated with both 2-pronged
~and 4-pronged interactions. This indicates that these may be resonances

.decaying uitimately into two or more particles. In fact, resonance phénomena
-in the Knyr system have been reported in the regions of both the_l3201MeV peak

1,10-16 Evidence for internal structure for the broad

and the 1740 MeV peak.
peak centered at 1320 MeV has beenre;ported,lO however the experimental resolu-
vtionAavailébié with this\ﬁissing mass spectfometer technique does not permit

us to observe this effect reliably here. The contribution to ﬁhe broad peak

at 1320 MeV from the U4-pronged events is primarily-in a narrower (~ 120 MeV
wide) band centered at 1300 MeV, while the contribution from the 2-pronged
events also includes an enhancement abéut i20 MeV wide centéréd'at 1420 MeV,
which is presumably'dué to the Kx decay of - the K%(llkzo)-resonance.~ We interpret
this differenée as évidence against the Kn decayimbde'of the K (1250) - K*(1320)

resonance system, which is not resolved in this data.
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Bartsch et al.l have reported the existence of an L-meson of mass
. - -
M= 1789 £ 10 MeV and width T = 80 _ ﬁg MeV in the final state (Kmx) in

the reactions -
K_p - K—pﬂ+ﬁ; ‘and K-p - Kopxoﬁ_

at 10 BeV/c. Weé interpret our experiment as a cénfirmation of the existence
ofva large enhanéement in the region of the ﬁ—meson, however in these prelim-
indry results we have not as yet been able to determine if there is any siéni—
‘ficant internal structure for the IL-meson énhancement.. To ascertain the effect
of the resolution on the overall width of this peék, wé have studied the
ideogram of the missing mass for events with stopping protons, and have observed
the full width at half méximum of this peak fo be'nb wider>£han léO'MeV.-

Tn order to investigate the missing mass for events with larger four-
momentum transfer to the proton than 0.25 (BeV/c)g, we have studied eventsv
“in whichvthe'protOn moméntum is suffiéiently low (< 1 BeV/c) td allow thé
protohﬂto be idénﬁifiedfby ionizatién.‘ Although these events ﬁave'péorer
resolution than the stopping protons, they display essentiélly the same
-structure as tﬁe events with stopping protons except that thevmissing.masé
may here be as large-as‘3{2'BeV. A study of the mass distributioﬁs and the
Chew;Low‘plots,gives'né'indication that the peAK at 1740 MeV is part of a
larger structure which extends to higher masses aﬁd foﬁr*momeﬁtum trénsfers
to the proton; an effect which would not appear ih'fhe stopping protons alone.

We thank R. Shutt and theVStaff-of the 80-1iach bubble cﬂaﬁberland H.
Foelsche and the AGS staff for hélpiﬁg with the eXposufe. We thank-H. White
and the FSD staff for their assistance in.pfocessiﬁg ﬁhe film,Aénd écknéwledge
the valuable support given by our scannihg‘and programming staff, ih particular

E. R. Burns.
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Fig.:l.l Thé fitﬁed ﬁaéé éf}the heuﬁra;vtfaqk ffém the é+cénstrainf fit
for.fhé 2;§ronééd eﬁéﬁté with Veé. o L | o
Fig. 2. Missiﬁg mdss distribution fof ail 27pronged)and M—pronged interac-
tions Qifh.sfobﬁing‘protdnsbvs thé error in the missing mass.
Fig. 3. Missing mass Qisfributioﬁ for all E—proﬁged and'h—pfonéed interac—
| tions‘with stopping proténé.'The inseff sﬁows ﬁhe detailed structure:

for inelastic interactions.

Fig. 4. Missing mass distribution for (a) all 2-pronged, and (b) 4-pronged

interactions with stopping protons.

LA
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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 process disclosed in
this report.

As used in the above, "person acting on behalf of the
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mission, or employee of such contractor, to the extent that
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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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