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The extent of possible similarities between w-N and w-Y couplings
has been a subject for continuous theoretical speculation. In thevorlginal

1)

global-synmzetry model proposed by Gell-Mann™ ' and in‘debendently» by

2)

Schwinger®’, all webaryon couplings were assumed equal and dominant over

the weaker K-baryon couplings. As a direct consequence, the w~N isobar,
0

N3/2(1238 MeV), implies the existence of analogous P3/2 reponances in the

1 3). Estimated masses dand full

I=1l and I=2 states of the Yw system
widtha>* ) for those states are M(Y]) = 1380 MeV with T(Y]) =50 MeV, and
M(Y )= 1535 MeV with T‘(Y ) = 140 to 200 MeV. Some support t‘or an

- approximate symmetry of this type has been provided by the discoveryb) of
¥)(1385 MeV) and the analysio of low-energy N-Y interactions'). In addition,
Dowell et al. have rgcehtly x;eported the results of a counter experiment in | |

which %~ +p interactions were used to study resonances in the I=1 and

I=2 Yw atateﬂa’.' The croes section for production of fixed-momentum

" .
- This work was done under the auspices of the U.S. Atomic Energy Commission.

d Now at the Israel Atomic Energy Commission Laboratories, Rehovoth.
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(0.94 BaV/c) K e a0 dey was measured while the momentum, p., of the
incident #” was varled from )..3 to 2.9 an_/c., Far any Pype ,--t_he‘mafss of
the system recoiling mbahwt the K is uniquely determined, ‘and enhance-
ments in ¢ross section were observed for n” momenta corresponding to
productim\ of. Iil...' and . YT(IBBS MeV).. However, their data indicated an
additional enhancemeni for aysfems with mass In the region 1.'5.‘}0-&20 MeV.
Since no evidexﬁc; for afx I= lv resonant stat;i at this mass has ;ﬁppeér'edg).'
the possibility that the effect arises f'ro‘ni a resonauce in the. ie‘z atate of
th’e‘ Yw véﬂystam'muat be considered.

| In the pi’eaén.t_ Letter we repoxt a study of the effective-mass distri-
5\#10‘:‘1&: for systems recoiling against ks produced both in w"‘"+p and
T +n interactions. Al‘thd:ugh' all the known energetically accessible |
resonances are produced the data show no systematic onhancement that we
can identify as arising {rom an | I1=2 Yn resonant state. In addition, slnce “
the final statea ar¢ so strougly domiimtcd.by the knowan resonances, we
conclude that convincing evldence regarding the possible existence of a
weuakly produced I=22Z resonant state will be d.ifflcult to obtain In w+N
interactions.

If an I=2 Yw resonance exists, it can be .produ'ce‘d in assoclation
with 2 K meson only from the 1['=3/2 éompbnént of the w+N system.
Consequently, under the assumnption of charge independence, the relative
production rates in w™+pand ®” +n interactions are uniquely determined.
The amplitude for Y; production may be written

<1r"p|'I"Y;K> a A [(z/s)‘/-Z Y, 0K - (1/5)1/2 Y) “lx”} (1a)

7
¥

(walTl¥iE) 5 {(1/5)‘/2*@“ (s‘e/s)‘/Z . 2 ] (1b)
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where the superscript designates the Y; ch'arge. For systems recolling
against ks, it le apparent that any effect assoclated with the 122 Yu
system observed in w~ +p interactions must occur four times more strongly
in ®" +n interactions. |

The déta‘ for reactiona.(la) were obt‘air.xed‘ during an pxteneive exposure
of the Lawrence Radiation Laboratory's 72-in. hydrogen-filled bubble chamber
to an incldent 7" beam &t momentum settiriga ranging from 1.89 to 2.36 BeV/c.
In order fo study reactions (1b), the bubble chamber was filled with deuterium
and exposed to 2.26-BeV/c w-'s After scanning and measurement, eveats
were ﬂﬁed. kinermatically by meauns of the IBM program PACKAGE. In
genera1; e*v'enw.could be properly identified on the basis of the adequacy of
fit (as measured by xz) to both the é.roduction and decay vertices. In -
ambiguous cases, a doclsion was made after track lonlzution was checked on
theé {ilm. The data used in the preseat analysls are summarized in table 1.

The correlntions in three-body final states produced in ﬁ" +p collisions
have been examined in detail. In most caseé. the reactions axe clearly
dominated by the sequences ®~ +p -o_Y'gl +K or Y+ K* ~Y +w+ K. Inparticular,
the n* RTF K% final states contain‘coi\tﬂbutlons from YE(M;OS MeV),

Y;(ISZO MéV). and at higher momenta, from the recortly established

10'“)3 the = ¢

-]
Yl(1660 MeV) v K° Dalitz plot shows an additional crossing

* d P 4
band due to K (885 MeV) production. fonsequently, in these cases there is

little possibility of distinguishing any effect arising from a broad I=2
: EEEETE VTR

resonance in the region M= 1550 MeV. However, a xﬁore favorable situation

exists for the Q=+l systems receiling against Kk"s, i.e., Z7#° and

+0

- : ' »
%77, since the only low-lying I=1 baryon resonance, Y1(1385 MeV),

decays predomiauntly via the Aw channel. In an attempt to sinmulate the
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exiaer’iinent ofADow.el.l et al., we haye plotted the egfective ~-mass dis'tribotiono

in fig. 1 fo.vr‘ all two-body iindl states’ .produoed in‘ associaﬁox{ with K+'.B_. | |
The solid cur\ie -dra\vn through the d#ta represents approscithately; the distri-
bution expected for final states dominated by K (d&.: MeV) productmn with
_small contnbutxons from Y, (1385 MeV) and Y (1660 MeV). Since the normal- .
“ization of the phase space curve is 90mewhat arbitrary. the data do not rule |
out an enhancement of -<.., ,4'0 events in the region M= 1550 MeV.- although a
| substantially larger effect appears unlikely. For the path length examined.
| such an enhancement would correspond to the production ofa Q=-~1 (I= l or Z) |
resona.nt state with a cross section pJ 2pnb. | _‘

The w +n interactions produced in the deuterium filled bubble chamber. '
arevparticularly useful in the eearch for anl=2 resonanc:e. since Y2+ K
.productlon would loa.d predominantly to the =~ w K iinal state. Not only
is thia coniiguration reachly fitted kinematically whether or not the spectatof
proton is observed, but also the xeotopic spin of &~ 1r is uniquely 1=2,

The Dalitz plot for the 123 events identified as = n K" is given in fig, 2,
axid‘,the__ effec'ti_vo-ma.sa distributions in fig. 3, band ¢. The vdistributioriw .
' app_ear f'ema.rka\.bly simple in stiucture and augge's.t’th.at the 'realctio_n piocee,d‘s

almost entirely through the intermediate state Z+ K . The tendency for the

1 Dowell et al, (reforonce 8) have pointod oot thatvif Y*' production is peaked .
in the backwards direction, the selection of K+'_s in tbe’forward direction
(as in their oxperiment) could _su_bataritially enhancavthe number of Y* events
relative to tho,so resulting from K_* production. Because of statistical _Y

" limitations, a similar selection cannot be performed in the present case.
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MZ(Z'v') distribution to peak near the center reflects the anisotropic decay
of the K* with respect to its production direction in the T+ K* center-of-
mass Bystele). Figure 2 suggests that at most 15 to 20 events are not
readily attributed 'to K" production, and that the events outside the K* band
do not tend to acéumulate in the region M= 1550 MeV. On the basis of the
observed path length, we have estimated the cross section for the reaction
-4+n-= EZ +u "+ K" tobe 70210 pb; if an I=2 resonant state leading to
2" K s produced, its c;,roas section rmust be less than 10 pb., Because of
the coefficients in eqs. (la) and (lb).. this upper limit is equivalent to that
implied by the w~ +p data.

‘Some estimate for the result of the present experiment may be obtained
if we assume that the enhancement reported by Dowell et al, arises from an
I=2 resonant atate.T Their data indicate that at p“’= 1.99 BeV/c, the diffef-
ential K' cross section rises 2 to 3 nb/sr above a smooth background curve.
If we use eqs. (la) and 1b), the total cross section for ¥ +n-> Y*"«P K+

is = (4w/3)(4)(2 to 3) pb = 34 to 50 pb. The factor 1/3 is included because of the

¥ The presence of an enhancement in the data of Dowell et al. as well as the
extrapolation to the present exéeriment depends upon the assumption that the
cross sections are slowly varying over the momentum interval studied. How-
ever, some part of the effect observed by Dowell et al.‘ may be associated Wim
the recently discovered I=1/2 resonance in the # p system at 2.1 BeV/c
A. N. Diddens, E. W. Jenkins, T. F. Kycia,_ and K. F, Rilsdy, Bropkhave’n

National Laboratory, to be published in Phys. Rev. Letters.
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e ’ . . : Fe
.observed tendency for Y 's to be produced in the backward direction. ¥ Con-

sequently, for the path length exarmined, we expect 65 to 90 events, with 45

to 65 lying outside the K" band. Thia prediction disa'gre'es‘ markedly with
the data; |

We conélude that the present exper{mental data in both hydrogen and :
deuterium prov1de little support for the existence of a resonance in the 1=2 ,
YTr syatem. If such a state exxsts, it is weakly produced in 7+ N interactions

and its effects are largely obscured by other resonances which dominate the

‘final states.

The absence of such a resonant state appéai"a incdmpatiblé with theoriés
which assume thé dominance and approximate equality of pion-Baryon couplings.
It is of mterest to note, however. that if the SU(3) symmetry model of Gell-
Maum1 3) and Ne' emanl 4) 4 is approxxmately valid, the low-lymg baryon states
11,1 5)‘.
None of these contains an I= 2, S= -1 resonant state. ‘

It ie a pleasure to acknowledge the interest and encouragement of

- Professor Luis Alvarez through the course of this experiment. We are indebted

to the operating crews of the 72-inch bubble chamber and the Bevatron, as well

as our scanning and measuring staffs for their ability, fefforvt. .and patience.

t The factor was obtained from a study of the angular distributions for
¥y (1385 MeV), Yp (1405 MeV), and Y (1520 MeV) produced in 7p inter-
actions. - However, it is important to note that al_though these resonant stafe's
can be produced in peripheral (Kﬂ< exchange) collisions, the Yi—' can-

- not, so that its production angular aistribution would probabiy' be less peaked
in the backward direction. Under these conditions, 1/3 imay be considered

a conservative lower limit to the correction factor.
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“Table 1

Summary of events used in the present analysis.

. Nurmmber of events

Event type . 1.89 and 2.05 BeV/c - 2.17, €.26, snd 2.36 BeV/c
= wt? | 267 ' 691
ste-g® ' 86 | - 238
An®k® 110 . 183
Okt 116 - 295
o nok* | 158 310
Aext 261 430
ektp) | 1238

A All at 2.26 BeV/c.




1)

2)
3)

M® distributions for the £ n~K' final states. The widt_h of 'vthei MZ(E'w"K+)k
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Figure Legends
1\42 distributions for :--—i Yn aystenﬂb 'prod\q.ced’in 'n"v+;b lntevractlons.‘
The 2% " and Aw” disﬁribqtione-ha§e been corrected for neutral decay of
the A. The solid curve xf.epresents the expected distribution for final states

dominated by K (385 MeV) production with contributions from Yl“38,5‘ MeV)

‘and Y[(1660 MeV).

Dalitz plot for E"W»‘K‘+ final states produced in %t +n lhf.e_tactions.
) , )

distribuﬂon (a) aris.es from the rhomentum gpread of the neut_rbh in the -

deuteron and the #27% spread in the incident w~- momentum. The vd'ashéd» _
curve shown in-(b) is the distribution -expeéted for product'ion of Vab K* .w_i_th\
M= 775 MeV, and =58 MeV. The dashed curve in (c) correspoﬁ&s to the
distribution resﬁlting from decay of unaligned K*'s. The ﬁnife width of
the Mz(vﬁ-ﬂ"’K*h) distribution éresults in a spread for the maximum MZ.(E-'N-) _

indicated by AM%(E n").
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