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ABSTRACT

" An ana1y31s of p-p interactions at 6 BeV/c indicates the presence: of
a T—}/é nucléon resonance with mass near 2.0 Bev/e » with decay modes

Y*+(1585)K+, N*++(1256)p , and W (12%6)xtnm. A peripheral production -

model for the reaction pp - nN*++(l950) gives excellent agreement with the
data, with a cross sectlon for N+ (1950) production and ‘subsequent decay

into YX"’K+ of 13 * 3 ub.
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I. INTRODUCTION

Proton-proton inelastic reactions have been demonstrated often to
.be dominated by production of nucleon isobars, particularly the N%(1256).l-19
Higher mass nucleon isobars are also produced copiouély. Analyses, particu-
larly of production angular_distributions, show that the reactions are peri-
‘V'pheral and probaply‘dominated by pion exchange prdcesses. ‘Detailed study
of multi-particle final states indicates that many of their features may
be understood to resulﬁ from quasi-two-body production reactions.lo~l9
Thus , threé~particle final states are produéed most often from pp - N¥tt4 n,
N*++ p, and four-particle final states from pp - M¢VTa WO, Wty p.  Five-body
states, because of experimental difficulties; have not been as precisely
delineated. These are of particular interest beéause they allow a deter-~
mination of partial widths for nucleon resonance decay intb many particles.
In the present paper we present evidence for the production of an I=5/é
~nucleon’isobar of mass near 2.0 BeV/cg in the reaction pp > Nxtn, with
decay modes NxHto Nxt++(1236)p°  vwhere Nt (1236) - pxt and p© -~ ﬁ+ﬁ“,vand.

ekt o vt (1%85)KT where Y#+(1385) - Axt.

II. DATA
With a broﬁon beam having a transport momentum of G.0h * 0.03% BeV/ec
and negligible contamination, 550,000 pictures were obtained in the LRL
T2=inch liquid hydrogen bﬁbble chamber.eo In one-fifth of the film,
approximately %%,000 non-strange four-prong events were measured on the
IRL Tlying Spot Digitizer and processed with the réconstruction and kine—v

matic fitting programs FOG-CLOUDY. All the film was scannced for events
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with visible charged or neutral decays; these were measured on conventional -

machines and reconstructed with the PACKAGE program. It is important to note -

that the'data presentéd.here have been obtainéd.withbtwo different measuring_
and analyzing schemes, so that ﬁhe consistency in £he.observed Features of -
the nAJr+K+ and npn+ntf:ﬁnaLstates éuppor£s the argument'that these have not
been caused by'sqme fault in the analysis.

a.  Non-Strange Particle Events

In the four-prong data, the identified states and their production

cross-sections are

(@) pooopp A B | 3.2 £ 0.3 mb
{2) ppopd A w " 3.1 % 0.5 mb
(3) pp = pp T ' 2.4 £ 0.4 mb

.-Reaction (1) is observed to be dominated by péripheralvproduction of pseudo—'f;i

two-body final states N*N and NXN¥, This is consistent with ecarlier work at.

10,11,1%,15,17

other energies, as is the lack of p-meson production in the

four-body state.lo’ll’el

Reactions (2) and (3), however, yield particles
whose final state interactions are qualitatively different from those of

process (1). In particular, analysis of events identified as examples of

: : . : + - o
reaction (2) reveals evidence for p meson production, the = s wass spectrum -

showing a peak in excellent agreement with the known p-meson properties. In

additioh, ﬁhere is an indication of a peak near 2.1 BeV/c2 in the distribﬁ-'
tion of pr w s combined masé of all events broducgd by reaction (2).  This
éffect becomes stronger when N¢"(1236) - nx~ production is eliminated by
restricting the data to a sample with nx mass outside the inferval

1220 + 100 MGV/EE} The background under the p - ﬂ+ﬁ— peak is also decreased

e




[

-3
byvthis selection. The pn+n+n- mass distribution for 2521 events after
this selection is given in the unshaded histogrém of Fig. 1.  Also draﬁn
for comparison is a phase space curve for 64 percent npr w % and 36 per-
cent nN*;+(l236)n*ﬂ—, the relative rates obtained from analysis of the
pn+ mass spectrum. This background curve is the mass distribution of
events generated by a Monte Carlo method, with Llhe same sclection on ni
mass; the normalization has been determined from the events with M(pﬁ+ﬂ+ﬂ-)

> 2.3 BeV/EE. Although statistical distributions are of limited signifi-

cance in these interactions dominated byvperipheralism and pseuvdo-two-body -

final states; 1t is useful for illustrating the general shape of hhe
pﬂ+ﬂ+ﬂ- spectrum, and for demonstrating structure due to dynamical effects.
-Other backgrounds which include two-body or multi-body decay modes of var-
ious nuecleon resonances are not significantly different.in shape,

The enluncement is observed in the Uzmb/é state, and therefore has
isotopic spin T=5/é. A similar peak is seen in the pn+nfﬂo.combined mass.
of the final state ppﬁ+n-no . THowever, only the state npr x x will be
analyzed in detail here; it is possible to eliminéte background events
with gfeater confidence and one &lso expects that T=3/2 effects will occﬁrkh
 with larger production cross-sections in the pﬁ+ﬂ+ﬂ- state.

Further restrictions on the data.are made with the purpose of increas-~
ing the signal to background ratio, and of isolating a production reaction
and final state that is amenable to comparison with a dynamical model,
specifically pp - nN*++(1256)p0. Thus we next require that at least one
of the two posgible pu+ mass éombinations be inside the N*++(1256) mass

repion 1220 + 60 McV/ce. Of 1492 events, 259 have both effective mass

D N
Lo
" indhis !
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combinations within these limits. The pr wx and = w mass dis LTLbULU&ﬂS‘

are preseﬁted’iﬂ the middle histogram of Fig. 1 and the unshaded histogram

[
H

 0f'Fig.'2,jrespectively. Both mass combinations érelplotted vhen it is

}rnotvpossible.to identify only one of the two n  as an N¥'' decay product.

= s e g s

" The a'n mass spectrum shows evidence for considerabie.meeson production,
" which had previously not been detected in p-p interaétions.lo’ll’El’ee

. . T . . .
* The inclusion of both T MAss comhinations for the non—unlque events

bj”:does not affect the helght of the P peak but only increases the smoothl y f;:i\;?f

"varyLng background.

In the spirit of perlpherallsm, it is then required that Icos 2 | > O 9,

e e e s gt

" where On is the angle, in the total center-of-system, between the dlrectLon ffﬂfif,* >
of the neutron and the beam profon The mass spectra of the remalnlhg 582

"'events, or 7OM comblnablonu, are plotted in, the Totton hlstOgram of Plg 1

'qnd the shaded histogram of Fig. 2. It should he pointed out that although,uf
: the background_has been considerably decreased by all these seléctions,

the number of events in the bt ﬂlﬂ peak has ch&nged very llttle.

Finally, ve demand that the ﬂ4ﬁ mass be in the p region, Tho * lOO '?
'MeV/E . Except for five events in a total of 198, this selectlon-unlquelyh5}?} ;fi¢
| assigns one ﬂf to the W' énd the other.to the.p. The corruspondlng 1-""
>lvpﬁ+ﬂ+ﬁ~ mass distribution is shown in Tig. 3. A sizable peak near 2. 05 BeV/b j ,
.'zis clearly present. | .
Some evidence that thesé events are produced by reéonance decay‘aﬁd 'v”_   v";
’ nbt, perhaps, a kinematic cnhanceﬁent, is provided b& the angular distri—.'
bution of the ¥t (1236) in the N¥nn center of mass. For cvents in the . |

resonant region, defined as 1960 < M(Néus) < 2160 MGV/CQ, this distribution
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is consistent with the forward-backward symmetry characteristic of a reso-
nance decay supefimposed on a forward-peaked background; the rest of the
évents have only a forward peak. The histograms are displayed in Figs. ha
and kb, respectively. The initial proton used to define the reference direc-
tion is that which yields the smaller value of four-momentum transfer squared_
to the N¥nn system, consistent with the observed pefiﬁhéral character of the
production proéess.

b. Strange-Particle Dvents

A similar enhancement is seen at about 2040 MeV/EQ in the AKX mass
spectrum of the reaction pp -» WAsK., The various channels and their reaction

cross-sectlions are

(4)  pp - pAr K 67 + 10 |;-b
(5) pp - pArK" 45 & 7 ub
(6) PP nAﬁﬂ(P 50 & 7 ub

vAlthough the ﬁeak occurs in all these reactions, the most pfofitable for
- further analysis is (6). The AKX system has TZ=5/2,-which~is again the
best state for the study of the properties of a system.with isospin 5/2.
In addition, there is no background from K*(890) and very little from |
W (12%6) - nat . The subsequent discussion will therefore only be concerned
vith the nAx'Kk" final state. The Ax'K' mass distribution for 680 events is’
given in the unshaded histogram of Fig. 6, along with a background curve
drovn for a mixture of 82 percent nAi 'K’ phase space and 18 percent
ny#(1385)K" phase spacé.. The normalization for this curve and the fraction
of Y* arc appropriste to the cvents with M(Ar'K') > 2.7 BeV/Eg.

Once again defining cos On to be the angle, in the over-all center of

\

mass, of the neutron direction with that of the beam proton, we




- the kinematics of such reactions requires that low values of effective mass

fop o r's
RO

. ~ e o
N el ;

6
"select eventshw1th lcos e | > 0.9. The consequent AK+K+ mass spectrum of.
v22) events is presented in the shaded hlsbogram of Fig. 5; the peak at ' |
, 2040 MeV/c is_nOW'much more distinet. - | o )  ¥; ¢;;j§
| The Ax' combined mass before, and after, the ﬁéutron angle restric- ;
»tlon is shown in the unshaded, and shaded, hLutogramv‘ of Fig. 6 | respec;'v,. v: §
tively. There is cons;derable productlon of YY(1585) and, in partlcular, ': ﬂfA” -,f
- very llttle'background under the Y¥ peak for those_events remaining after f ‘:f
:the selectidn on neutron angle.
| By impqsing thé additional requirement -that the Aﬂ+ mass be withihl

the ¥#(1385) region, M(Ax') = 1385 % 35 Mev/bg, we obtain a nearly pure

: - - ok s -
- sample of pp *-nY*+(1585)K4.- The final An K mass plot of 100 events in
Fig, 7vindicates thatvthe peak near QOMO,MeV/Ee is a direct conséquencef{ 3fff e
of Y* production. ‘The various restrictions have produced a sample with =

- strongly decreased background; the peak has diminished very little.

The angular distributions of the Y¥* in the YXK rest frame are
'presentcd in Iig. 8 (a) for events w1th 1960 < M(YXK) < 216OMOV/C , and
in Tig. 8 (b) for events with M(Y*h) outside those limits. Tt is dlfflcult,">

' with these plots, to form any. conclusions about the origin of the peak.

'III. INTERPRETATION S BRI
Since: small momentum transfer to the neutron is favored in both thé-' :
reaction pp - nY*HKH and pp - netbyty- YR'K4 and W¢trgtp~ ass distribu- 

-~ tions consistent with phase space are not to be expccted. As is well known), - o

o ;
be ¢nhanced, To determine vhether this effect is sufficient to produce the : §
|
i
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dbserved distributions, we compare the data. with the predictibns of a
peripheral. production model as illustrated in Fig. 9. The differential

cross section for the final state nl¥p is then written

2 ,
d20 N A? P eha& ' _
53 T comst X =g = ()
am~an” A Hm_ )" m '
. where A? = four-momentum transfer squared to the neutron,
m = effective mass of N¥p,
P = momentum of the p or N¥ in the.N*p center of mass.

This form is chosen to yield agreement with the observed momentum trans-.
e ¢ 2702, 2\E L tonce in later
fer distribution. The factor A /(A L ) is for convenience in later
calculations with the explicit one-pion-exchange mechanism as a model
A .
~ Included in addition is an exponential
: 2
dependence on momentum transfer e—OCA . VWe determine the parameter «

for peripheral produclion.

from the experimental distribution in A? without, of course, restrict~

ting the data to events with Icos Onl > 0.9. Tor the W¥mw evenls, a

I+

good it is obtained with = 1,0

Oﬁ*nn
events yield Oge = 0.5 * 0.5 (BeV/%)-e.

I

0.5 (BeV/c)-e, while the v*Tx*

‘With ah%ﬂ“ = l.O,'évents vere generatéd by a Monte Carlo method
Tor pﬁ - mixtp® according to Bq. (1), and for pp - nWitxT with a
thfee—bodynphase space factor replacing E/m in Bq. (1). The resonance
shapes of the mass distfibutions of pict Trom N*++(1556) decay and of it g
from p® decay were included, and the cvents were subjected to the experi-
mental restrictions on pﬂ+ and ' %" combined mass and |cos Onl. As can

be scen in Wig. 2, there are roughly cqual amounts of resonant p and nou-

resonaut x at~ within the region M(x'x™) = 740 # 100 MOV/EQ. The Monte
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- Carlo events were therefore combined in the same proportion. The conse-

%4+ﬁ % “peripheral phase space" distribution is showm as the

quent N
| smooth curve of Fig. 3. The fit to the expérimental histogram is poor:
X2m27'for»nine congltraints, There is slmilarly poof aarcemenh w1th the .
.-A? divtribution obtuined with event restricted to |cos 0 | > 0.9. It is
concluded that a phase space distrlbutlon, modified to give the observed
jforward—peaked productlon angular distribution, is not sufficient to explaln

At

the ¥ ﬂ mass spectrum, so that some 1nteract10n in the final states

N*++ﬂ*ﬂ and/or N*p is indicated. With O&%K=O'5’ similar conclusions are” "
obtained from comparison of the Y*'K' mass histogram with the calculated

spectrum shown as the smooth curve of Fig. 7. Again the fit is poor:

X“=U6 for seven constraints. The experimental momentum transfer distri- S

bution for the restricted sample with fcos 6| > 0.9 also does not agrée .
vwith the calculated. Thus, a‘Y*'FK+ resoﬁantbinteraction is indicated ésx  1A;

- vell. | | |

A natural interpretafion of the Ny 'z~ ana y¥'xt peaké is that
 .they represent alternate decay modes of a T=5/é excited nucleon staté;

"' To depermine the parameters of this resonance; we usé.only ﬁheY‘*ﬂfF

'> data, with the requirement that those parameters yiéld'calculatedi

b’N*++ﬂ+ﬁ' spectra in agree@ent with the observed. This procedwre is neéés; :
sary because there is rather more background in the nx oty events, upeél“'
flcally non-resonant prt and non-resonant s within the N\‘+(1?36) and p

:mass regions.

| We will seek to it the vt mass spectrum with a combination of

N . - A /"" o .
resonance and peripheral phase space where, for the resonant v inter-

iaction, the phasze spoce factor p/h in Bq. (1) is replaced by the resonant



~ dependence on’ m,

ml*(in)

2 2.2 2 2
(mo -1 +m " Ty (m)

vhere " m = nominal resonance mass,
'm) = energy-dépendent partial vidth for decay into Y*K, and
Dt(m) = Fel(m) + Pin(m) is the energy-dependent total width,

the sum of the elastic and total-in¢lastic widths.
For the energy dependence of the widths, we use a formulation in terms of
an empirical parameter b, which is a measure of the inverse of the inter-

. =
action radius:

wh(m) ~ & 5
' p b /
whefe p = momentum of either decay particle in the resonance center of mass
and £ = decay angular momentun.

An attempt at a precise.determination of all tﬁe resonance parameters
is certainly doomed becauée of the surfeit'of variables, the lack of a -
~ precise formulation of energy-dependent resonance widths, and the small
number of events. We will therefore only describe qualitatively the vari-
ation of X2 in a fit of Monte Carlo generated events to the experimental
y*t mass distribution as we vary the fraction of resonance, the nominal
resonance mass m_, the total width at resénance Dt(mo), the decay angular
momentum 2, ana the inverse interaction radius b.

The main decay modes of & resonance must be known so that the proper
energy dependcnce may be put into the total width Pt(m). It is assumed

that the major decay of any hypothesized new resonance is predominantly
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'inélastiq} and that the prinéipal mode is N%(1236)n} _The‘exception will
be the case of‘é=5; where we obtain a reasonable fit using a mass and:

. widﬁh”consistent with those of NX(1950) inferred from 7P scattéring.
Since fhis resonance is known to have an élastiéity of about 6.5,25;26
‘the energy dependence can be characterized by 50% elastic and 50% inelastic:\;r
7,N*(1256)ﬂ,‘decay. The fraction of resonance required to describe the Y*+Kf,i-
mass speétruﬁ isv.85 i‘.l5; the uncertainty represents the range thfough o
~which the fraCtiQnal rate for resonance production moves as the other .
:*pérgmetérs are varied over reasdnable valuéé. The best fit, achieved
‘.'fof an s-wvave decay hypothesis, yield; a mass mo’= (20%5 i'QO)MeV/cz, a
v total width Tk(mo) = (EOO.i 50) MeV and X2 = 0.1 for féur constrainis.' ,;
| For othér decay angular mdmenta; then, h=0.0 will be favored, singe this;_
”?‘situatién is identical to that of s-vave decay. Tﬁe besﬁ fit mass and ii}f;%i;-
\‘ﬁidfh'for Various fixed values of b and £ are summarized in Table I.
It éppeafs that theSé data can accommodate a 1arge-yariety of
' resohances‘nearv2.o BeV/bz, with parameters thatlarg rather sensitive‘;:“
' -to the form factor b. The relatively small number of events and the
”'i_fresénce of background in the decay-angular distributions preﬁent a |
'.determination_of its spiﬁ énd ﬁarity or decay angular'momentﬁm. There;?ii-”
fore thevquestiﬁn of the exislence of a new resonance, rather than.idéntifi-';:*

_cation with an established state, cannot be answered.
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IV. 1%(1950) DECAY MODES
Although evidence for several: new T¥5/2 resonances near 2.0 BeV/c2
has been presented,25 the only firmly established one remains the N%(195O),

partial wave. The entry in Table I for £=3 and b=O.20_gives‘ :
£5,26,27

in the F,
a2

good agreement with the presently known mass and width of the N¥(1950).

The dashed curves in Fig. % and Fig. T, representing 100% decay of Mx(1950)

into NxtTp® and Y¥K+, respectively, were calculated with b=0.20 BeV/c,

28

m0=l9h0 MeV/c2 and Dt(mo)=l90 MeV. Best agfeement with the data is obtained
with a sum of peripheral phase space:and resonance decayi’_85i15% resonance
in Y*+K+ and 55%15% in W*ratx~. It is therefore. reasonable to identify the
observed peaks as new decay modes
W (1950) - wrHH(1236) + 0°(760)
Wt (1950) = WTH(1236) 4 o1 4 x

wett (1950) - ¥R(1285) + KT,

It should be noted that the -above analysis rests on the assumption that the

Breit-Wigner resonance shape, with this particular formulation of the energy-
dependence of the widths in terms of the parameter b, is valid to a good

approximation at values of mass more than a half-width distant from m .

‘The cfoss~section for pp - nN¥t(1950) and the subsequent decay
W (1950) - y¥IKY 4513 £ 3 pb; this includés corrections for the experi-
mentzl limits imposed on neutron angle and Y% mass interval. The cross-
sections for WH(1950) - Wet+(12%6)p° and We+(1236) 7 1~ are much more
difficult to extract.v The 1 yty™ wmass spectrum of 198 events after all

the sclection eriteria is a conscquence of several possible proccsses,



viz, NY*+(L236)ﬂF1' and NX4*(12)6)p° final states from NX*4(1950) decay,
'peerheral non-resonant producLLon and other background "The flt to this

spectrum yleldg an- uncorrccted cross- schJon for NX(19)O) productlon of

.55 & ]5 ub The proPer correctlons and separation into “the various processes S

requires knowledgc of the pﬂ and x" ﬂ mass dlstrlbuilons_for each. A plot - =
" of the NX*4ﬁ 3 comb1ned~mass distribution- for events with x5~ mass out-
side the selected p mass interval clearly 1nd-cates that the decay NX'+(19)O)

s N744(12)6)ﬁ 7~ is present.  To determine the cross~-séction, one needs &

‘ 'ftmodel for quasi-three-body decay that includes proper angular mcmentuM'

Terrier dependences. Because of all these dlfflculbles, it is.only p0531ble

“to give an estimate of ‘less than 200 pb and probably about 1oo bb ‘for the -+ -

. . eross-section of pp - nNX*+(195O), NX‘4(1950) ”~N>44(12)6)p | : : '-}, o

Other decay modes of W¢++(1950) produced in pp - nNY*+(l950) have also

been rcported- Z K with ?Qih ub,go'and pn with 3204 160 ub 29 and 520i260-ub 5Q¢ﬁ:3-
AJthough the 1nelaut¢c modes N%(1236)n and Np(760) are likely to be qulte 1arge,;"rc

'theLr T ")/2 utate cannot be identified in P interactions in a bubble chambcr i

~ because there are necessarily two unobserved neulral particles. The other;:

isospin projections are of course relatively suppressed and are hence diffi- =

cult to untangle from all the other final states,
One may make various consistency tests and predictions with these.,,
- cross sections using information from sp phase shift anaiysis and theﬁb

5

about 0,5 so that, alt resonance, thé sum of all the inelastic widths  should

requirements of SU, invariance. The former finds an elasticity X(mo) of

approximately equal the elastic ﬁidth. With N*(1950) as a Regge recurrence - .
of W+ (123%6), it is assigned to o decuplet and one finds the following ratios

of couplings for WT(1950) decay:
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G??h{"’ = Gfm_*“
G%N*ﬂ),H = 2.5 Gt -
With our model for ‘the process pp - nN¥(1950), these yield the cross-
section relations ‘ - '
olnpr?) = 2.5 o(nx’kh)

o (i ta® 4 nWtrt) = 13,2 o(nyHiKt) .

The measured cross sections are o(npn+) = B3T5t135 ub, a weighted average of_y

the two values given above, c(nZ+K+) = 22} ub and c(nY*+K4).= 13%3 pb.
Thus stricf SU5 invériance leads to the prediction .

| o(uHsC b ntrt) = 170£40 b | H
-as expected, N*(1950) - N*(12%6) + x is a.majof inelastic decay modé.

Within our model for N*(l950) formation in pp interactions we find that

I‘I\I"fé:r(mo) ot Canip )
Pnp(mo) 4 o(nprt)

~ 0.440,2

.

These partiél vidths have not been measured directly. However, the meas-
ured elasticity of the resonance provides a felation between the sum of

the inelastic widths and Pﬁﬁ(mo) , or

PN*ﬁ(mQ)w}

Ip(@0)+P (m )+PZK(mo)+ ——— AX(mé)

nynK” o -
T (m ) 1-X (m
imp* O

~ 1.0%0.% ,
o)

. where the stated uncertainty is a measure of the differences in the elasti-

. ~ -
city quoted by authors of different analyses of mp scattoring.25’20 With
‘the reasonable assumption that the partial widths of the decay modes

N%(1950) - ppt , (1%(1236)x)"" and (Nﬂn)+%'are comparable in magnitude,
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a1k
one may still~accomodate other sizable partial widths and find that,

'w1th1n the rabher large uncertainties, SU reQUlrements are satlsfled

5

'for the Y*'X" ana (%)™ modes. On the other hand, the measured ratlo
o(nE K )/c(npn ) appears to disagree with strict SU invariance. The ratio
of the cross sections o(npx') and o(nN*x) is also conistent with the assnmn-

" tion that | | N | | |

| | A

‘_mr(m) = k% —P

'_with the ame constant k for px and NXﬂ decay . This'eoupling leadsvﬁo‘the;f}

: 1
:predlctlon that G(Nx4kp ) )O ub and o(pp’ ) fl20 ub.3

5\.)

S L

_There hao been a report of a much more narrov enhancement at 2080 MeE/c_f“fﬂl”L

3 -

iln NX(1256)p in a final state produced by n p COl]lulOﬂS. It 1s unclear
B} whether this. peak, oboerved in the T —1/2 sbate, is related to the pheno—r

" mena discussed here.
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K : L. g b -
The pﬂ‘ﬂ4ﬂ mass gpectrun of the final state npx 5 as various

selection criteria are imposed sequentially. .These are, in turn:

M(nn") is outside the I*(1236) wass region (2521 events), M(ps') is

inside the W*(1236). mass region (1492 events, 1751 combinations) and

the cosine df the production angle of the neutron is greater thaﬁ
0.9 (582 events, TO4 éombinations). :

The ﬁ+ﬂ- masé spectrum ofAthe final .state npﬁ+ﬂ+ﬂ—. The -unshaded .
histogram‘repfesents events ﬁith M(uz”) outside and M(px’) inside =
the W*(1236) mass region (1492 events, 1751 combinations). The .
events.in the éhéded histogram have the additional restriction

thdt the cosine of the production‘angle ofAthe neutron is éréater
than 0.9 (582 events, TO4 combinations).

The pir's'x” mass spectrum with all the selection criteria as in

Fig. 1, as vell as the requirement that M(x x~) be in the p mass

‘region (193 events).

. fpgular distributions of W in the WHyty™ center of mass
for events (a) in the resonant region and'(b)-dutsidé the resonant”

region,

The Ax'K' mass distribution of the final state nAx K'. The unshaded

histogram is a plot of thé total sample of 680 events; the .shaded
histogram corresponds to the requirement that the cosine of the‘pro—»
duction angle of the neutron be greater than 0.9 (225 events).

The Aﬂ+ mass distribution of the final state nAﬂ+K+. The unshaded

histogram displays evenls fTor which lhe cosine of the production



angie .of‘the ‘heﬁtron is .grveaf/er:’tf]:lan 09 (225levéntsl) .
f‘ig .. The An:'IPI(.I+ massl spectrum with all fhé ééléét;iOn cr-ritériav'as in.
| Flg 6 ,-_ as well'aé the requirement that M(Aaf+) _b.e 1n the Y¥ mass ‘
region (100 events). - | | N o
’F.‘ig.‘ 8 The angula;_‘ distributions of the YX in the Y*K;' center of masé (8“), " )
E in the fesOnant region and (b) outside the resonant région. ‘.
' Flg 9. | E_x_change mechanisms favored by the experimén'.l;él: selections I'or -

" the pfocessveé (a) pp - ni*+p° ana (b)) pb - ny*iK",
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Table I. Results of fit to Y¥'K* mass spectrum .

Decay Angular b Resonaﬁée Mass ‘Total Vlidt}l | o vx2 for U
Momentum 4 ' m 'I‘t.(mo). Constraints |
0 2035 + 20 200 * 50 0.1

.20 2010 * 25 240 + 70 1.1

* : .35 1990 * 25 '230 L (0] 2.1

| .20 1980 t 35 230 + 70 2.1
° .35 1930 * 35 1200 £ 70 3.7
, .20 1940 & 55 190 + 45 3.1
> .35 1850 * 55 70 £ 45 7.9
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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 process 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
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