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(1)

oroduced by 8 ( eV/c poswtlve plOﬁ in the Saclay 8lcm hydrowen bubble chanmber,

. + +
In the reactlon » T D =3 PR 7

enhancements in n p system have been observed, corresponding to the Al and AZ

nesons discovered in experiments at lower energies. Spin and parity determinations
o ' . " . . P+

have been made, and it is concluded that the most likely assignments are J = 1

+
for A. and 2 for A_.
1 2

Out of 8600 four-prong events analyzed using THRESH, GRIID, BAKE, SLICE

SUMX or similar systems, 1711 events were selected corresponding to reaction (l).

N
. L . . \ . ~ . 3
{ It has beszmn shown( ) that reaction (1‘ very often proceeds via formation of
L . , o}
resonances, and that, in particular, the L isobar and the p -meson are fre-

123“
quently produced. Since the A-mesons have been observed as enhancements in the

. - -, - CLE L . - .
np system, and since the formation of the N isobar is competitive with the

formation of the Ammoscnn, a further selection of events is made by requiring that:
+ s s I . . - : ‘
a) no pn combination has effective mass in the region of the N123“ (1,12 to
L ]

o

. | , + - N R "
1,34 GeV) and b) that. at least one of the m n combination has effective mass

. - o N P v . o
1 the region of the p —resocnance (0.02 to 0,338 GGV). Both conditions were fule-

filled by 543 events. This selection of events could be biased by interference
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effects between the N and the mp-system. However, the Dalitz plot of Fig., 1
. + +o L. , . ik
for the reaction 7 p =% pn p indicates that the overlap between the N and
+ 0 . . . -
the m o~ bands involves, at this energy, a relatively small number of events, and

hence interference effects must be unimportant.
Fig. 2 shows the eiffective mass distribution of the = p combinations for

& e

the events sclected., The A1 and A2 enhancenents are clearly scen. Several

mechanisms have been proposed by different authors to explain the Al enhancement

as a kinematic effect rather than & resonance., This problem is discussed in

(2) )

detail in another paper . Here we will assume that both A and AZ are reso-

.

nant states with a definite set of quantum numbers,

The crucial problem for the deteilcd analysis of the mp enhancements is the
determination of the "hackground™ umoor“L;w poaL% 4'It has been previously
shown that at these energies phase space background, even with corrections to
take into account the characteristic steep depandence of high energy processes
the momentum transfer, i,e. the peripheral phase-space, does not represent the
physical situaetion. Here, to compute the background, we shall use a detalled

(3)

Ferrari and Selleri, All the main feoturcs of reaction (l), at 8 G@V/c, in

calculation made by Wolf in the framework of the one-pion-exchange model of

. . . . K + -
ive mass distributions for the (pn ), (pn ) and

P

particular the cxperimental effcc
(n n—) systcms, are rcasonably well rcproduced by Yolf's results. One can
therefore have confidence that alsco for the (n o) ) mass distribution (Nx excluded)
the calculation adecuately describes the physical situation in the absence of

resonances in the A~meson region.

The experimental distribution of Fig, 2 was fitted th two Breit-Wigner
. . 4 .
curves modificd for threshold cifects as g'osced by Ja cr%on( ) and with the

baokground ghape as calculated by Wolf. The results obtaincd are

. A 450
Mass (A ) = 1076 £ 14 MeV {7(A1> = 130_; MeV
less (4,) = 1280110 ey [7(a,) = 74 L 23 Mev,
~C

with the background represented by the dotted line in Pij, 2, which amounts to
about 400/0 in the A1 and A? mass regions, The values for the mass and width
of the A1 and for the width of the A2 reported here are consistent with those
reported in the lower cnergy experiments; the Apumass is somewhat lower than

the average reported valuc of 1324 L 9 MeV. The cress~sections for the formation
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of Al and A?—mesons are 0,24 £ 0,04 mb and 0,23 £ 0,04 mb, respectively,

. . ) . PR . . + 0

assuming that the isotopic spin of the A-mesons is one, so that (& -3 T P )/
o + . . L. . . . ,

(A e ) ) = 1, which is not inconsistent with our results.

Several possible spin and parity assignments for the A-mesons have been

I E ) b v g
. 5 . - . . .

reported by various grouns . However, for the Al in particular, no firm
conclus1on had been reached. A peak in the (KK) effective mass distribution

(5)

has been obscrved at about the same mass and with about the same width as the
A2. If this peak corresponds to another decay mode of the Azumeson, then the

. . » PN P + ; . + +
simplest assignuent - for the L, is J7= 2, others being 4 , 6 , etc.

the following. analyses of spin and parity assignments, The events of

reaction (1) have been ubed for which 1o pﬂ combination lies in the mass' region

- 3 . e - .
of the I_ . igobar. In Figs, %a and 3d are shown the mass sgworod Dall z plots
1238 e
T -

for the n n = - 8ys sten, for mass bands around the Al and Azwmesons, i.,e. for
950 & M(n'n"5") ¢ 1125 1oV and 1220 ¢ W(x'n'w ) { 1340 WeV, respectively. In
Figs. 3b and 3¢, and in Figs. 3¢ and 3f, the density of points in the p-bands is
compared with the theoretical predictions made by Zemach(7) for different assign-
ments of spin and parity to the resonance of which the three-pilon system is the
final decay product. The theorctical curves are all norﬁalized‘to the total
numbor of events. It can be scen *hut all assiﬁnménté”‘ut l+ and 2 are excluded

. + -+ - i P -
for A, while 1, 1 , 2 and 2 are possible for A_, only O being excluded,

1 2’

) A simil T compﬂrl on with Zemacrl'm predlciﬂons has veen made for the radial

and axial density dlstrlbu01onk of the 6= folded Fﬁbrl—DalLuz plOu%(S) of the same
events, and the results are summarized in Fig, 4., In the case of Al both 1

and 2 are acceptable on the basis of the distributions of the radial density

(Fig. 4&) and of the density‘along the y-axzis (Fig. 40)‘ Hovover, l+ is favoured

by the results in Fig, 4b. For A2, the radial density dlot lbUCWOn (Fig. 4d) and

-4

the density along the x-axis (IFig. 4e) clearly exclude the possibilities 17 and
- ' : ’ - P ‘ .
1 . Moreover, Fig, 4f also rulecs out 2 . So, J =2 1s the only acceptable

assignment for the A -mcson,

Obviously, these analyses, like those by other authors, are hampered by the

presence oi the background in the Al and A2 bands, Though at 8 GeV/c the ratio

of peals to background is more favourable than at lower encrgies, the assumption

is implicit that the distribution of background points in the Dalitz plots is of
such a nature that the characteristics of the A-resonances are preserved, - In

+ . )
conclusion, from the analysis of 8 GeV/c n p interactions it is deduced that the
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. ] : . P+ +
best spin and parity assignment for the n] and Agumesons are J =1 and 2,

respectively.
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CAPTIONS FOR I'IGURES

. _ . + + 0 . -
Fig, 1 Dalitz plot for the recaction wn p -» pn p , 1.e. for those events
. + - P , C o
of the channel @ p -2pR 7 =« atisfying the condition that at

0

+ - . . . . . o
least one of the w n combinations lies in the mass region of the

p-meson (0.62 to 0,38 GeV).

. . - . . . - + t+ - . o
Fig., 2 Effective mass distribution of the w n n system in the resaction
+ + + - P c s
Tp=-~>pt T, for those events satisfying the double condition that
+ i , . b E . - .
no (pﬂ ) combination hag o mass in the N1278 reglon (1.12 to 1,34 GeV)
‘ o LT
and at least one of the m n combinations lics in the p-meson mass
region (0.62 to 0,88 GeV). The result of fitting two Breit-~iigner

q

the background shape given by an

}_'
-
5

curves to the observed peaks, wi
O0.P.E, calculation, is shown by the solid line. The background
obtained from the fit is the dotted line.

'

. . ) + ot -
Mg, 3 a) Delitz olot for the system m =

n , for those events of reaction

hich no prn combination is in the N, mass
. 1238

=\ 3 . . ' .
7 ) system has an effective mass in the region

+ R S
T pP=%pn T 7T 1nW

. . +
region and the (n T

of the A -meson (0.95 to 1.125 CGeV).

b) and c¢) The density distribution of the points lying, in the Dalitz
plot of Fig. 3a), inside the p-meson band (0,62 to 0.88 GeV) is
compared with theoretical predictions for several assignments,

JP, of spin and parity to the Al-meson.

+ A+ -

=
=
A

d), ¢) and £) are like a), b) and c), respectively, for those 7

o
o

combinations whose effective mass is in the A2~region (1.22

1.54 GeV).

Pig. 4 a) Radial density, b) density along the x—axis and c) density along

N

the y-axis of the points contained in the 6~folded Fabri-Dalitz plot
} + 4+ - . + + - -
for the w n n systen of reaction m p = pn n © , for which no prn
*
combination lies in the N
N 1238

+ + - 1
of the (n 7 = ) system lies in the Al-region (0.95 to 1.125 GeV).

region and for which the effective mass

d), e) and f) are like a), b) and c), respectively, for the ﬂ+ﬂ+ﬂ~

combinations with effective mass in the AZ—region (1.22 to 1.%4 GGV).
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