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ABSTRACT

We have studied antiproton quasielastic scattering on Al, Cu,
and Pb for two incident momenta, 514 and 633 MeV/c. Combining these
data with other existing p p.cleus data, we have performed a global
analysis using a nonrelativistic optical potential of the Woods—Saxon
form.

EXPERIMENTAL RESULTS

Data for this experiment were acquired in conjunction with an
experiment on antiproton-proton interaction using the Low Energy
Ceparated Beam line (C4) at the Brookhaven AGS. Using time-of-flight
counters, several dE/dx counters and a lucite Cerenkov counter as a
plon veto, resulted in a tagged antiproton beam with better than 99Z
purity. The only trigger requirement was an incoming antiproton.

For each event the incoming and outgoing angles vere determined
by use of a drift chamber system. Identification of the outgoing
track as an antiproton was provided by the pulse height and time-of-
flight information from downstream counter hodoscopes. The pion
background, in the worst case at large scattering angles was less
than 5Z.

Data were taken at two momenta, 514 and 633 MeV/c, for three
natural isotopic targets A1, Cu, and Pb and each element was run for
cwo thickness (2.229, 0.686 cm) for aluminum, (0.099, 0.284 cm) for
copper and (0.081, 0.244 cm) for lead. At angles greater than three
times the multiple scattering angles, the data from the thick and
thin targets were in agreement and were therefore merged. At the
smaller angles only the data from the thin target were used. While
the details of the experimental results are described in Ref. 1, we
show in Fig. 1 one of the six differential cross sections, the ~e-
sults for Cu at 633 Mev/c.

ANALYSIS

we analyze the elastic cross sections in terms of a nonrela-
tivistic optical potential model. In addition to the above data we
include in this analysis recenc data for 2C, 27a1 and ®3cu at

energies about 110, 150 and 190 MeV from Ref. 2 and for '2C at 46.8
MeV from Tef. 3.
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Fig. 1. The quasielastic angular Fig., 2. The absorption
distribution for copper at cross section as a function
633 MeV/c. ) of the mass number A for

110 MeV (solid line) and 194
MeV (dashed line). Experi-
mental points for 110 MeV are
from Ref., 2.

The potential is taken to be of the form

Vopt(r) = - V0 fR(r) - 1w° fI(r) (1)

where fp and f; have the Woods-Saxon shape

r- =X
f (r) = 1 + exp .—..E

R,I aR,I

Guidance from the folding model can be used to build in the finite
range effect from the two-body interaction resulting in extended
range or diffusemness for the real: well® ,°, Because of the
quasielastic nature of our data as well as the data of Ref. 2, the
diffraction n -ama do uot show up clearly. Therefore we choose to
fix the shape of the well®

(2)



Rg = 1.3 al/3 f; Ri= 1.1 al/3 fn; ag = ay = 0.52 fm

to stv'y the well strengths V, and W,. An angular cut-off was
introduced to the data to exclude regions where the muclear
excitations are expected to be important. The results of this search
are displayed in Table I.

Table I: Optic.l Model Well Depth Parameters for C, Al, Cu and Pb.

Vo (Mev) Wo (MeV)
124 25 91
LN 24 96
£%Cu 27 121
208py, 25 173

These fits are then used to compute the absorption cross section
predictions which approximately can be fitted with the formula

Vv
9 bs = UO(E)A (3)

with v = U.59. 1In Fig. 2 the predictions are drawn for 110 MeV
(s0lid line) and 194 MeV (dashed line) together with results from
Ref. 2 at 110 MeV. Currently we are working on an extraction of
opgr from our experimental run.
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