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FIG. 2. Spectrum of & in & p- & p& . Data are
shown for the two spectrometer settings, 58' and 48'.
Mass plots (insets) are for the same data as the cor-
responding plots of & mass squared. The fits of the
peak at 1280 MeV are described in the text. Both fits
have y probabilities larger than 40/o. Bars above the
arrows pointing to peaks in the spectra represent
intrinsic widths folded with experimental resolution.

surements of the momenta of the beam and scat-
tered pions. The resolution of the beam momen-
tum was 0.65% full width at half-maximum (FWHM).
The fractional momentum resolution of the scat-
tered pion was 1.8' (FWHM). Detailed informa-
tion on resolution measurements is given else-
where. 4

At 13.4 GeV/c two sets of data were obtained,
one with the proton spectrometer centered at
58'with respect to the beam, the other at 48'.
The geometry and the field of the magnetic spec-
trometer remained constant. At 58', 74 800 events
passed all analysis requirements; approximately
18 000 of these being elastic-scattering events.
At 48' the number of accepted events is 46 228
which are all inelastic.

Figure 2 displays the neutral-meson spectra
for the two-proton spectrometer settings. These

spectra have not been corrected for the limited
geometric acceptance of the spectrometers.
(Such a correction has been obtained by an ap-
proximate method. ' The main effect of the cor-
rection is to flatten somewhat the background in
the spectra without changing significantly their
structure. ) Elastic events, which are not of in-
terest here, have been excluded from the 58'
spectrum. As shown in Fig. 2, the 58' spectrum
has a large m' signaI, a broad enhancement at
about 450 MeV, an asymmetric peak consistent
with overlapping p' and ~' signals, and a narrow
peak at 1280 MeV. The 48' spectrum shows the
same structure except that little or no p' is pres-
ent.

The X' mass resolution has been calculated
from the uncertainty in the basic momentum and
angle measurements and is in close agreement
with the observed m' widths. The resolution is
not a simple function of X' mass but depends
strongly on the kinematic topology of the events.
For this reason different mass resolutions are
obtained in the two sets of data. For 58', the
average mass resolution at the ~ is 38 MeV
(FWHM), and at the 1280 MeV peak, 27 MeV
(FWHM). For the 48'data, these resolutions
are 58 and 30 MeV, respectively. The ~'was
fitted well in both spectra with a Gaussian curve
having widths of 39 + 5 MeV at 58' and 58 + 8 MeV
at 48'. These widths (FWHM) are in excellent
agreement with the calculated resolution since the
natural width of the ~' does not contribute appre-
ciably to the measured width. The fitted ~' mass
is 781+ 2 MeV in the first spectrum and 786 + 3
MeV in the second, which indicates that systema-
tic errors in the mass scale are no larger than
a few MeV. In these ~' fits, the p' was assumed
to be present at 58' but absent in the 48' data.
The resolution of X mass squared is equal to
0.11 GeV' (FWHM) and is nearly independent of
X mass.

One of the surprising features of these spectra
is the narrow peak at 1280 MeV. As shown in
Fig. 2 a wide mass region about this peak is fitted
well with a combination of a quadratic background
and a nonrelativistic, S-wave, Breit-Wigner dis-
tribution broadened by the calculated resolution.
The fits give a mass of 1280+3 MeV and a natural
width I = 37+ 5 MeV, where these numbers are
statistically weighted averages from the fits to
the two sets of data. Among the known mesons
only the D' has parameters consistent with this
measurement. ' A bump of marginal statistical
significance is seen in the 58' data at 1420 MeV,
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FIG. B. Scatter plots with projections for the reaction
w P w pX . Only shown are data for the proton spec-
trometer setting at 58 . X =(n X); &*=(PX). Elastic
events have been excluded. The geometric acceptance
decreases rapidly at low and high & mass producing
the broad triangular shape apparent in the X spectrum.
The band of points along the lower right-hand corner of
the plot of &~&* versus &~~0 results from A2

—~ p .2 0

the mass of the E' meson. Copious production of
f' and A, ' might be expected to occur at low mo-
mentum transfer between the beam pion and the
neutral meson. This region of kinematics is ex-
cluded by our apparatus and hence the absence of
large f ' or A,' signals is perhaps not surprising.

Figure 3 shows how structure in the X' spec-
trum is related to resonance production of the
type w p-X p where X -v X', and z p-s N*
where N*-PX'. The m', ~', D', and the broad
450-MeV peak are distributed over extended re-
gions of the X speci:rum. (The region of X
mass explored at 58' is 0.14 &M~- &2.6 GeV,
while at 48' it is 1.5 & hlx- &3.0 GeV. ) These
signals do not appear to originate from narrow
X resonances decaying into m m', m v', or
m O'. ' Events containing p' fall almost entirely
into the X region from 1.0 to 1.4 GeV where a
large peak is seen. This region includes the

and A, , whose dominant decay modes are
sp. (The geometric acceptance decrea. ses the

A, signal in relation to the A, .) The m' and the
450-MeV peak are limited to the N* region below
1.8 GeV where copious N* resonance production
is seen. The prominent peaks in the N* spectrum
are primarily from 6(1236) and N*(1470). The
decay N*-pn' produces a m signal, whereas
&*-P(mw) reflects into the X' spectrum from

do not appear to be correlated with N* resonance
production. The scatter plots at 48', not shown

here, are qualitatively similar to those at 48'
except that the geometric acceptance excludes
events with X mass below 1.5 GeV and allows
the m, co, and D bands to extend to somewhat
higher X mass.

Analysis of E' production, X mass spectra,
and a detailed search for meson decays of the

type X -n X at other beam energies are still
in progress.
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