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tory indicates that a dip will occur for positive
u values somewhere between u-+0. 1 and u =+0.2.
If the trajectory curves slightly with decreas-
ing u, the dip might occur closer to u=0. Such
a zero in the amplitude near u =0 could cause
the turnover or flattening of the K+P angular
distribution. Observation of such a turnover
with good statistics for different laboratory
momenta would constitute further evidence for
the validity of the Reggeized baryon-exchange
model.
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tion we thank Professor V. Barger for useful
discussions.
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NEW STRUCTURES IN THE K P AND K d TOTAL CROSS SECTIONS BETWEEN 2.4 A1G) 3.3 GeV/c *
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Small structures observed in K p and K d total-cross-section measurements are in-
terpreted as indications for two new I=1 resonances at c.m. energies of 2455 +10 and
2595 +10 MeV.

The K p and K d total cross sections have
been measured with increased precision and
resolution in the momentum interval 2.45 to
3.30 GeV/c using a partially separated K beam
at the Brookhaven alternating-gradient synchro-
tron (AGS).' Data were obtained at momentum
intervals of 50 MeV/c with 6p/p =+0.75 k. The
statistical standard deviations are approximate-
ly +0.25%%up for hydrogen and +0.15%%up for deute-
rium. The experimental arrangement was the

same as that which was previoulsy described. '
The beam flux was approximately constant at
10' K for 10"circulating protons.

In Figs. 1(a) and l(b) the measured cross
sections are plotted versus the laboratory mo-
mentum. The data below 2.45 GeV/c of Cool
et al. ' are also shown. The error bars repre-
sent statistical errors only. It is estimated
that an over-all systematic error of less than
+ 1 '%%up is present in the absolute cross-section
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FIG. 1. The total cross section of X mesons on (a)
protons and (b) deuterons. Errors represent statisti-
cal standard deviations. The solid curves represent a
best fit to the data assuming two I= 1 structures only,
while the dotted line represents a best fit assuming
two I= 1 and two I= 0 structures.

scale of the data. Our results are in good agree-
ment with the results of previous measurements
in this momentum interval. '~' Only the data of
Ref. 3 are displayed in Figs. 1(a) and 1(b) since
earlier data had considerably larger statisti-
cal errors.

Other than the structure at 2.3 GeV/c which
was previously reported, ' there are no pronounced
enchancements in the new data. However, there
do appear to be two significant changes in the
slope of the K P data, one at about 2.6 GeV/c
and the other near 3.0 GeV/c. The K d data
are suggestive of two small structures near
the same two momentum values, but they are
less pronounced, in part due to the smoothing

FIG. 2. The total cross section in (a) the I= 0 isospin
state and (b) the I=1 state. The solid curves are ob-
tained assuming that there are no new structures in I
= 0 above 2.5 GeV/c. The dashed curve is the best fit
with two I=1 and two I=O structures.

out effect of the Fermi momentum in the deu-
teron.

The pure I= 0 and I = 1 isospin cross sections
have been computed by the same method as for
our earlier measurement. '&3 When the calcula. —

tions are based on smooth curves which best
fit the data and which have X' confidence lev-
el of 55% [the dashed curves of Figs. 1(a) and

1(b)], they lead to two new structures in o, and
two ing which are displayed as the da, shed curves
of Figs. 2(a) and 2(b). Since the observed struc-
tures are small and close to the experimental
sensitivity, the statistical significance of the

g, and g, structures has been tested as follows.
The best-fit curves to the data were altered
in such a way zs to remove in turn all possi-
ble combinations of the four g, and g, structures.
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For each case, the altered curves were varied
to give a best fit to the data, and a new X~ con-
fidence level was then computed. If the two

gp structures are simultaneously removed and
the data fitted with two 0, structures, the con-
fidence level falls from 55 to 7%; if the two

0, structures are simultaneously removed and
the data fitted with two op structures, the con-
fidence level falls below 10 '. If the data. are
fitted with two structures, one in op and one
in v„ then confidence level falls to 1% for one
in cro near 3.0 GeV/c and one in o, near 2.6
GeV/c, and 0.3% for the other combination.
Simultaneous removal of any three, or all four
structures, reduces the confidence level of
the fit below 10 4. We conclude that the evi-
dence indicates the presence of at least two
new structures; they are appreciably more
likely to have I= 1 than I= 0. The data now avail-
able do not allow a more definitive statement
to be made. The solid curves in Figs. 1 and
2 display the best fit to the data for two I= 1
structures only. It should also be noted that
the existence of I=0 structures of magnitude
comparable with the two I=1 bumps (about 1.2
mb) is expected to be more difficult to demon-
strate conclusively by the present experiment,
since the statistical uncertainties for the I= 0
cross section are almost a factor of 4 larger
than those for the I=1 cross section.

If the new structures are interpreted as Y,*'s,
their fitting with Breit-Wigner formulas plus
a smooth background yields masses of 2455
+10 and 2595+ 10 MeV, widths of approximate-
l.y 140 MeV, and peak cross sections of 1.3 and
1.1 mb, respectively. They could easily fit
on existing Regge trajectories. The Y',*(2455)
could be a, recurrence of the F,*(1385) and
have a spin-parity assignment of 11/2+. The
1',*(2595) could be a recurrence of the 1',*(1770)

and have a spin parity of 13/2 . These two
trajectories with opposite parity are actually
coincident (exchange degeneracy). The elas-
ticities would be of the order of 0.02 to 0.03.
Alternatively, they could lie on the trajectory
starting from the Z hyperon and have spin-
parity assignments a2 and 11/2, respectively.

Additional indication for possible F~ states
of unknown isospin near these energies comes
from a recent K photoproduction experiment. '
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