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ABSTRACT

New measurements of A<ri,(np), C/,j,(np), CSL(«P)I
 a nd Css{np) will add over 200

new data points to the world's np database. A combination of almost final and final
results, the first in the neutron beam kinetic energy range 484-788 MeV, are presented
for an extended cm. angular region. The Ao"£/(np) data are consistent with that from
PSI (below 500 MeV) and Saclay (above 800 MeV).

CROSS SECTION DATA

Measurements of Ao7,(np), the difference between the total cross sections for beam
and target spins antiparallel and parallel to the beam momentum, were performed at
LAMPF for the five energies 484, 568, 634, 720, and 788 MeV.1 As shown in Fig. 1,
these data are consistent with measurements made at PSI2 and Saclay.3 The early
Argonne Aox(pn) data"1 seems to be at variance with the newer Saclay results.

The isospin-0 (7 = 0) component of A<r/,(np) was extracted for all data using

1 •-' 1991

A<rL(I = 0) = 2AffL(np) - (1)

where an interpolation curve was used for Aff/,(pp) in Eq. 1 above. The resulting / = 0
component is also plotted in Fig. 1. The curves shown are phase-shift solutions of Arndt
et al.s and Hoshizaki et al.6
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Figure 1: Plot of A<rL(np) and AcL(I=0) data. MASTER
DISTRIBUTION OF THIS DOCUMENT IS UNLIMITED



It is curious to note that the energy dependence of A<r/.(/ = 0) is strikingly similar to
that of Aox(pp), which is an independent channel. The I = 0 channel is mostly elastic
at these energies and it becomes difficult to explain the structure in terms of inelastic
thresholds (TV* threshold > 1 GeV) or other channels (nd and JVA are not allowed by
isospin conservation). In Ref. 1, an analysis by Kroll indicates that the structure in
Ao-//(7 = 0) may be due to a resonance in either a spin-singlet or spin-triplet partial
wave. A determination of the partial wave responsible for the observed structure requires
Aa-]-(np) data, which are scarce in this energy region. Kroll's resonance parameters are
mass = 2213 MeV, width = 75 MeV, and elasticity (2/ + l ) r c / / r = 0.9.

SPIN-SPIN CORRELATION PARAMETERS

The spin-spin correlation parameters are asymmetries in the differential cross sec-
tions for fixed beam and target polarizations. The orthogonal spin directions are: L
(longitudinal), N (normal to scattering plane) and S (in scattering plane). The param-
eters measured at LAMPF were Ci.L[np) and C7st(np),7 as well as Css(np)a for the
three neutron beam kinetic energies 484, 634, and 788 MeV, and cm. angular ranges
from about 30° to 180°. Refs. 7 and 8 report the results of analysis for only a portion
of the total data.

The present spin-spin correlation parameters, obtained through analysis of most of
the remaining data, are shown grouped together in Fig. 2, and are considered almost
final. Phase-shift solutions by Arndt et al. (solid line) and Hoshizaki et al. (dashed
line) are represented by the curves in Fig. 2.

At 484 and 634 MeV, Csi,[nP) is consistent with zero, as it is for backward angles at
788 MeV. Note however, for forward angles at 788 MeV, CsL(np) is nonzero. Also note
that the One-Pion Exchange model is not sufficient in explaining the Cn{np) data,
since the model predicts all of the C parameters to be zero at 180° cm., where CLL(T>-P)

is several standard deviations from zero.
The parameter Css[np) was derived from the measured mixed parameter Catr(np),

which is a combination of various C parameters (Ref. 8),

CW = aCSS + bCNN + dCLL + eC'sL, (2)

due to a spin rotation by the magnetic field of the polarized proton target magnet. In
Ref. 8, b = d ~ 0, a ~ 0.5 and e ~ 0.8 for Eq. 2 above. The Css(np) data was extracted
using data from Ref. 7 for Eq. 2.

In addition to those data shown, there are data at cm. angles 30° to 80° that will
be analyzed in the near future. The extensive coverage of the cm. angles 30° to 180°
by these data should considerably constrain future phase-shift analyses.
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Figure 2: Plot of CLi,(np),Cis(np), and CSs(np), as a
function of c m angle for three different energies.

CONCLUSIONS

These data taken at LAMPF used a monoenergetic neutron beam produced in the
charge-exchange reaction d[p, n)X for incident longitudinally polarized proton beam and
unpolarized deuterium target. The polarization of the neutrons through spin-transfer
was equal to KLL times the polarization of the incident protons. The normalization of
these data are affected by the KM, value. New measurements of Ku, at LAMPF for
788 MeV neutrons indicate that it is probably 15% larger in magnitude than previously
published values.9 This does not change the conclusions on the zero values for C.ih, but
any future measurements olK^t, at other LAMPF energies may alter statements about
Acr/,(/ = 0) structure.

Inclusion of the LAMPF data presented here (as well as other np observables) have
enabled Hoshizaki et al.6 to identify resonant-like behavior in the / = 0 ' P i partial
wave. The mass of this resonance is 2168 MeV and its width is 25 MeV. This narrow
resonance lies upon a large background, and has elasticity 0.2.



Such a resonance should manifest itself in the total np reaction cross section, which
to date are not known well enough to determine whether any structure is present.
Hoshizaki et al. also predict a large narrow peak (~10 mb enhancement) in A<rj-(I = 0)
at 630 MeV and a somewhat broader bump (~4 mb enhancement) in <rtat(I = 0) near
700 MeV. Unfortunately, data for Ao-j-(np) and aiot(np) either do not exist or are too
sparse to confirm or disprove these predictions.
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