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I. INTRODUCTION , A
About 70000 pictures of 2.45-GeV/c K~ -p interactions have been
obtained in the present 72-inch hydrogen bubble -chambér experiment, 1
Approximately 24 000 events of all topologies except 1-, 2-, and 3-prong
events have been measured, and 50% have been remeasured. We report

here on a study of the production of known reszonances in the reactions:

vK'+p-’~A+w++w' : L

K+p = A+nt+nlen~, (2)

The cross section for production and number of events in reactions (1) and -

(2) are given in Table 1.

1. Y‘Iuses) AND p PRODUCTION IN THE REACTION K-p - An*n®

To estimate the amount of resonance production, we have assumed no

e
i ’
constructed a likelihood function, assuming phase space for the nonresonant.

interference between production’of Y*¥, Y p”, or background. We

background and a matrix element proportional to [(M - M;)2+ (I"/Z)z] “1 for

each resonant process, independent of any alignment, Masses and widths -

*
Work done under the auspices of the U. S. Atomic Energy Commission,
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used {n calculation of the likelihood function are given in Table II. The fit
corresponding to the maximum likelihood iz shown in Fig. 1 as a solid curve
over histograms of thé mas‘.s distribution of the events. In the An" mass
distribution the cﬁrve has been modified to take accbu.nt of the nonisotropic decay. |
of Y:H' with respect to its line of flight in the overall center of mass, We also
show phase space, normalized to the total number of events, for comp,aﬂson. .
The percentages of this final state contributed by each process are given in
Table III. Ewven though interferen;:e ma‘y be importé.r;t in further analysis of
this final state, the mass distribﬁtions clearly do not give much information
on this interference. | | ‘ ‘

Figure 2 is a plot of the angular distribution in production of the three
resonant states. We have defined a Y’: band as Aw invariant mass between
1.335 and 1.435 GeV/cz and a p band as ;1r+1r‘ mass between 0.665 and -
0.865 Gev/ cz for selection of events to be 1nc1nde‘d in angular divetributions.
For the Y‘*‘ production, Fig. 2a and b, the solid histograrln corresponds to.
the angular distribution of those Y

1
The dotted histogram is an estimate of the angular distribution for all Y?; the

events that are not also in the p band.
contribution of events within the p band is estimated Afrom Y': events outside
the p band that, upon a parity reversal of the Y: in {ts center of mass, be-come
events in the p band. This technique of treatir}g the Y™*- p overlap region is
described in reference 2.

In Fig. 2 ¢, the solid histogram corresponds to all events in the p band.
- The dotted curve is an estimate ;>£ the angular distribution for p production
arrived at by aubtraction of background estimated by parity reversal of An

events. This procedure is equivalent to assuming phase space for the nona“-Y‘:

.-

events,
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At this momentum the YT’ and YI' angular distributions are markedly
differcnt from one ﬁnother. and both distributions differ from previously |
reported angular distributions for the same states at lower momenta. 3 I’h;a
p production angular distribution, after background subtraction is séatistically

very weak, and the forward peak‘ is not statistically significant.

111 Y’:. p AND w PRODUCTION IN THE REACTION K"p =~ Antn'n
The effective-mass plots of this final state show significant evidence for
the production of Y’;. p, and o, Cther .resonant production occurs, but the
rate of production is significantly lower than it is for these resonances, Again
assuming (unjustifiaﬁly) noninterference of various resonant states and back-
ground, we have constructed a likelihood function similar to the one described
in Section 1I for the eleven pr6c§sses: 4
K°p - Aw
Y:' pt : R e
R'aad 12 0
| Y':°1r+1r‘ AR N
Y’:-w"w", e
Aw=gt
Axn®p?
. | Antp” |
Antgo .
The masses and widths used in calculating the likelihood function are given in
Table 1V. The likelihood fits are not very aehsitlve to the widths used for the‘
resonances; we find that 20% changes in the widths change the solutions by {

less than half a standard deviation. Table V gives the maximum likelihood
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solution for percentages of the final state contributed by each procesa;
Figure 3 contains @aes plots for the two particle masses and the 37 system.
Monte Carlo events we-re gé_nerated for each process. The solid curves of
Fig. 3 are obtained from the Monte Carlo events by weighting each event in
proportion to the apprépriate percentage in Table III, Phaaé space .normalized
to the total number of eventa ia shown as a dashed line in Fig. 3, o o

The w-r mass distributions at low w-m mass get 2 large contribp.tion from
the w events (~300). For these events it was necessary to take account of the
decay matrix element of the w which sharpens the distribution of w-r masses,

The resonant production cross sﬁc’tions for Y'; and @ are about two times
those reported by Bertanza et sl. at this conference two years ago for K~
interactions at 2.24 GeV/c. 4 Their numbers were preliminary and based on
247 Antn®r" events; so there is no real discrepancy. |

Figure 4 givés the angular distribution in pro&uction‘ of the Y*p and Aw
events. If an event happened to fall in the overlap region c’of two Y* P chargé
combinations, it-is not included in the @ng distribution. There is no
Y* p~Aw qverlap. The Aw angular distribution is given with the Y: events
“removed (solid curvo) and with them included (dotted curve), |

The Y*p and Aw angular distributions indicate that all kine%natically
. allowed momentum transfers are ,involv_cd 1’n the production processes, The
Y** p- events show a peaking at low momentum transfer, which may be‘ dus
" to the presence of an additional peripheral process, There is no significant
change in the Aw angular diatril;ution from that reported at 2.24 GeV/c by

4 ‘

Bartanza et al. ‘

-

IV. CONCLUSION
.We have determined the production cross section {c;r the processes giv;n '
in Tables III and V and angular distributions Iof the most copiously produced
pseudo -two-!:;ody final states. It will be interesting to continue this procedure

throughout the 2.0- to 2.8-GeV/c K~ momentum range for many final states
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and try to relate the production cross sections by means of SU3 for different
processes. Foz; instance, the Y: ’p productibn should be related to the
.’5*(1530)2{*(888) production, since in each case we have a member of the
well-known bar&on decuplet and a member of the well-known vec;or-meson

octet, At 2.45 GeV/c, the beam is below threshold for =* K* production;

however, at 2.6 and 2.7 GeV/c =*K* production occurs. 5

»
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Table 1. Cross sections and numbers of events for

Kp—=Antw" and X"p -~ Anta’y

Number of Cross section
Reaction events (mb)
K'p—=Awte” 576 . 0.68+0.04
K p~Antudq” 1508 | 1,784 0.07

-

a. Corrected for neutral A decay.
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Table II. Masses and widths used in likelihood

calculations for K*p = Antw=,

‘ Mass . Width, T
Resonance . (GeV) | . (GeV)
Y’:+ 1,385 o 0.05
Yy" |  4.385 | 0.05
0 0.765 | 0.12
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Table III. " Maximum-likelihood solution for final-state

contributions for each process for K*"p = An*r",

Reaction Percent
K p=Ap® ‘ 24.843,7
K p=Y*n" 19.122.3
Kp=-Y*nrt R A PR

"Phase space'" , ' 50.4%4.1




Table IV. Masses and widths used in likelihood

calculations for K"p = Antw%x",

Resonance Mass .Width, T ‘ )

(GeV) (GeV)
Yt 1.385 ' 0.05
Y*- 1.385 ' o.osl
¥* 1,385 | 0.05
o _ 0.750 ' 0.126
P~ " 0.750 . 0.120
© . 0765 0.120

w N 0,782 ' 0.035
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Table V.‘b Maximum-likelihood ‘solution for final-state

contributions for each process for K™ p - Antnow=,

Reaction ] ‘ Percent

| K™p ~Aw - 21.524.4 ;
Kp = Y* P L gz.022.2
Kp = Y**p° - | 5,0%1,9
K p ~Y*" gt s 10.742.1
Kp=>Y*ae- | ' 6.4%2.3
K"p "Y*on*'v;' ; I 8.542.2

KTp - ¥*Tete® 47223
K'p=Am-pt 0(-1.9) 2.4
K'p = Awog - 3.842.1
K p~Amtp o 3.422.5
;'Phaae space'' o : 25.8+4.8 L

1
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FIGURE LEGENDS

Fig. 4. Two-particle Alnvar»iant-mass distributions for l_\,',‘)w*w" events.
(Solid curve) likelihood fit; (dashed curve) phase spéce normalized

to 576 events.

Fig. 2. Production angular distributions for ,
(a) Y*+(1335y. (solid) no p; (daehed) adjusted total distribution (ee& text)
) Y 1 “(1385): (aolid) no p; (daahed) adjusted total distribution (aeu text)

- {¢) p: (solid) all p; (dashed) adjusted total distribution (see text).

Fig. 3. Two-particle and n’+1r°1r' invariant mass distributions for
" Antu®w” events: (solid curve) Monte Carlo reprenentation of the

likelihood fit; (dashed curve) phase lpa.ce normalized to 1508 eventi.

- Fig. 4. Production angular distributions for pseudo-two-particle final

states in the Axtn®x” final state. (See text for selection criterias‘s

’
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