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- o 1 mrnonucnom ) L
About 70 000 plictures of 2. 45-GeV/c K"-p interactions have been
obtained in the present 72-1nch hydrogen bubble-cha.mber 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 resonances in tl}e reactions:

| _K'+p*A+1r++ﬂ” e '(15,

_ '“K"+p_-A+w++v°+v"." S o .' (2)

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

: (2) are given in Table L Lo "

- background and a matrix element proportional to [(M« Mo) + (T/2)

o . . . .
1L Y*(1385) AND » PRODUCTION IN 'I‘HE REACTION K‘p - A'ﬂ‘ r~
| To estimate the amount of resonance production, we have assumed no

_ interference between productlon of Y, Y'; » p”» OF baokground. We

. conatructed a likelihood function, asauming phase space for the nonresonant. o v

]-1

... each resonant process, independent of any alignment, Masses and'widtha"- T

KU
L

%* ' . ) : . .
Work done \ixndcr the auspices of the U. S. Atomic Energy Commission,

N



e " uaed in calculation ot the likelihood function are given in Table II. The fit - |

distribution the curve hae been modified to take account o{ the no’nisotropic decay.' “’

Table I, Even ‘though interference may be important in further analyeis of »
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K

= correeponding to the maximnm likelihood is shown in Fig. i as a eolid curve o

over histograms of the maes distribution of the events, In the A'ﬂ' mase , ,E,'

. of Y * with respect to ita line of ﬂight in the overa.ll center of. mass. We also
- show pha.se space, normalized to the total number of events, for comparison. .

L 'rhe percentagea of this final state contributed by each proceee are given in L

. this final state. the mass diatributions clearly do not give much information

| on this interference.

Figure 2 is a plot oi the angular distribution in prodnction of the three

o resonant atates.l We have defined a Y" ‘band as Aw invariant mass between R

1.335 and 1.435% GeV/c and a p band as w*ﬂ mass between 0. 665 and -

- 0.865 GeV/ c for selection of events to be included in angular dietributione.-

L For the Y* production, Fig. 2a and b. the solid histogram corresponds to

1
the angular distribution of those Y'; events that are not also in the p band. -
The dotted histogram is an estimate of the angular distribution for all Y?; the |
| contribution ot events within the p band is estimated from Y: events outside |
N ‘the p band that, upon a. parity revereal of the Y" in its center of mass, become |

o ‘events in the 4 band. This technique of treating the Y*-p p overlap region is -

' described in reference 2, , o _
In Fig, 2c~, the solid histogram corresponde to all evente in the p band.

. The dotted curve is an estimate of the angular distribution for p production "

o _ arrived at by subtraction of background estimated by parity reversal of Aw o

'_ 'evente. This procedure is equivalent to assuming pheee space for the nonﬁY‘: T

-

events,
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At this momentum the Y’:+ and Y:' angular distributions are markedly
ditferent from one a:nother. and both distributions differ from previously '
reported angular distributions for the same states at lower momenta, 3 The
p production angular distribution, after background subtraction is aiatistically

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

1IL, Y:. p AND w PRODUCTION IN THE REACTION K*p = Antaw
The effective-mass plots of this final state show significant evidence for
the production 6! Y';. p, and w, bther .resoxmnt production occurs, but the
rate of production i{s significantly lower than it is for these resonances, Again
assuming (unjuatiﬂaﬁly) noninterference of various resonant states and backe-

ground, we have constructed a likelihood function similar to the one described
in Section 1l for the eleven précéesea: .
K p - Aw
Y1 -
.Yi e .
94 4 p+ ' R
Y*a0p”
Y’:'ﬁ' L '
Awn=pt
Avwdp®
. | Antp” .
Awta®n®,
The masses a.nd widthe used in ca.lcuh.tlng the nkellhood f.unctlon are glvcn ln
Table 1V. The nkellhood fits are not very nensmve 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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. ‘eolution ior percentages of the final state contributed by each procese. |

- ,Figure 3 contains mass plote for the two perticle maeeee and the 311 eyetem. -

" Monte Carlo events were generated for each proceea. The solid curves of

B Fig. 3 are obtained from the Moate Carlo events by weighting ea.ch event in o

| ‘proportion to the appropriate percentage in Table I11I, Phase epace normalized

e to the total number of events is ehown as a da.shed lUne in Fig. 3. -~ . r

The 7-m mass dietri'outions at low v-w mass get 2 large contribution from :

the w events (~300). For these events {t was necessary to take account of the -

2,

decay matrix element of the ® which sharpens the distribution of w-wr masses, = -

)

The resonant production cross sections for Y, and w are about two times -

o ‘those reported by Bertanza et sl. et thie. conference two years ago for K‘

" interactions at 2.24 GeV/c. Their numbers were preliminary and based on

247 Anta®e” events; 8o there is no real diecrepancy. | |

| Figure 4 givee the angular distribution in production of the Y‘ p and Aw
- events, If an event happened to fall in the overlap region of two Y* P charge
combinations, it-is not included in the angulnr dietribution. There is no

Y p-Aw overlap. The Aw angular distribution i{s given with the Y: events

.. removed (solid curve) and with them included (dotted curve).

The Y*p and Aw angular dietributione indicate that ell kinematically

7 allowed momentum transfers are involved in the production processes.. The - . '

g

p_ events show 2 peaking at low momentum tranefer. which may be due

" to the presence of an edditionel peripheral process. -There ie no significant - .

L “- change in the Aw engular dietribution from that reported at 2.24 GeV/c by

"'/ PBaertanza et al.

IV. CONCLUSION AL
We have determined the production cross eection for the processes given {

T Tables III and V and angular distributions ior the rnoet copioueiy produced

A B ‘pseudo-two-body final states, It will be intereeting to continue this procedure

/"' throughout the 2.0- to 2.8-GeV/¢ K~ momentum range for:many final states

H— {, . y't': o
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and try to rélate the production cross sections by means of SU3 for different
procéaseo. For instance, tfhe Y:p préductibn should be related to the
E‘*(iSSO) K*(QSS) production, since in each cav.se we have a member of the

_ well-known bar'yon decuplet a;nd a member of the well-known vec;ord-me‘so‘n
octet. At 2.45 GeV/e, the“beam {s below threshold for =*K* production;

however, at 2.6 and 2.7 GeV/c E"K"* production occurs.
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Table I. Cross sections and numbers of events for

K*p-=Anrtr” and K"p - Ant 2w~

_ Number of ' Cross sect'ioma
Reaction events - {mb)
K'p~Awtes 576 . . 0.68%0.04
K°p =Anta®q” 1508 o 1,78 % 0.07

»

a. Corrected for neutral A decay.



7= . UCRL~11424 Rev.

Table II. Masses and widths used in likelihood

calculations for K°p = Antw=,

i 1.385 - 0.05
 rul | 4.385 . | 0.05
I - omes | 0.12
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Table III. " Maximum-likelihood solution for final-state -

contributions for each process for K"p = Ante=,

- SO —
Reaction - ' Pexcent

K=p=Ap -  24.8%3.7 -

K p=Y*te- : 19.4%2.3

Kp=y*nt S & PR

"Phase space" o ' 50.4:%4.1
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- - . . '

Table IV. Masses and widthe used in likelihood

o I ¢alculations for K" p = Antn%n~,

- : Mass .Width, T
'Resonance‘ . (GeV) . (GeV’)' -

S G 1.385 . . ' 0.05

¥ ° . 138 . . 005
¢ eas0 T o0u20
S 0as0 .. 01420

O ores 0.120
' w R ':\!‘x;- :0.782 oo 0.035
i
v
y t&

i
1
¢
i
{
i
§
l4
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'I‘able‘V." Maximume«likelihood solution for final-state. '

contributions for each process for K'p = Axtn®n=,

Reaction | o ' ' Percen.t
K'p -?Au - 215214
K p=Y*p . S 12.0%2,2
K*p-Y* 5.0%14,9
Kop-Y*gt o 40.7%2.4
K p=yY*ulns 6423
'?('p - Y*°ﬂ+ﬂ; ‘ ‘ k E ‘ 8.5+2.2
K p = Y* ntal N 47223
K- p=Angt | C O 0(-1.9) 22,4
K'p=An0® N 3.822.1 \
’;} - K7p -’,An'*p" ‘ O . 3.422.5
‘;. ' . "'Phaee space' L . 25.8+4,8 .

¢
)
i
'
i
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FIGURE LEGENDS

- Fig. 4. Two-particle invariant-mass dhtributiéna for 1}"‘.«""1:‘ events.
(Solid curve) likelihood fit; (dashed curve) phase _spaf:e normalized

to 576 events.

Fig. 2. Production angular distributions for . B -

C ki g

(a) Y%+(1385k (solid) no p; (dashed) adjusted total distribution (.ei text)
(b) Y*‘(isas) (solid) no p; (daahed) adjusted’ tot.al distribution (aeu text)
- {e) p: (solid) all p; (dashed) adjusted total distribution (see text). °

e
T,

Fig. 3. Two-particle and vt 1r"' invariant mass distributions for

L
-
‘.

' Aw"‘u°w" events: (solid curvc) Monte Carlo repreaentation of the -.-'t"\: :

likelihood fit; (dashed curve) phase opace normalized to 1508 eventi

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

. , §
states in the Antn®x" final state. (See text for selection criterlais

4

s e —
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