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FIG. 1. The experimental arrangement.

Ne present the results of an experiment per-
formed at the Brookhaven AGS to measure high-
energy p-p scattering in the range of labora-
tory angle 2 to 20 mrad. Elastic scattering
events were separated by momentum analysis.
The prime purpose of the experiment was to
investigate Coulomb interference effects. The
range of incident particle momentum studied
was 8 to 18 BeV/c.

The apparatus is shown in Fig. 1. A small-
angle secondary beam from the AGS was mo-
mentum analyzed (+0.8% half-width at half-
maximum) and focused on a liquid hydrogen
target 18 in. long and 4 in. in diameter. The
beam was defined by the scintillation counter
S2 and the scintillation counter hodoscopes HO2
and HO3. The incident particle was selected
by the differential Cherenkov counter C,' and
its angle was measured to +0.3 mrad (half-
width at half-maximum) by HO2 and HO3. Each
hodoscope was made up of & in. wide scintilla-
tion counters in 4-element &4-element two-
dimensional arrays. The hodoscopes HO2,
HO3, and H2 determined the horizontal projec-
tion of the scattering angle to +0.4 mrad while
HO2, HO3, and H4 determined the vertical
projection to +0.4 mrad. The momentum of
the final particle was measured to +0.8% with
HO3, H2, and H4. Hodoscope H2 comprised
80 counters, each ~ in. widex6 in. high. The
120 vertical elements of H4 were each z in.
wide x13 in. high and the 24 horizontal elements
were each & in. high& 61 in. long. The absolute

mean momentum of the incident particles was
determined to within 0.2%.

The trigger system included the counters 1.2
and the sum of the outputs of the vertical ele-
ments in H4. L2 excluded the unscattered beam
and H4 limited the range of momentum of the
scattered particle. On a fast (-20-nsec) coin-
cidence between these counters and a selected
beam particle, 192 fast discriminator gates
(-40 nsec) were opened and signals were de-
tected from those counters which had fired.
This information was then transferred to a
buffer memory and, approximately 15 p.sec
later, the system was ready to accept another
event. A signal from a ring counter (ANTI)
behind the hodoscope HO2 was fed into the buf-
fer memory at the same time so that the pro-
gram could reject those events with an extra
particle passing through the collimator but
outside of HO2. The data-handling system
was similar in principle to that described in
earlier publications. ' However, a new buffer
memory with about 65 times the capacitys of
the early system was used to take advantage
of the high event rates available in this exper-
iment. At the end of an AGS burst the informa-
tion stored in the memory was transferred in
parallel to magnetic tape and, via coaxial ca-
bles, to the Merlin computer. During the runs
the computer analyzed events and stored them
in a two-dimensional array of events versus
angle and momentum of the scattered particle.
At the end of each run the computer subtracted
the inelastic background by linear interpolation
and calculated the differential cross section.
Unfortunately, the data-handling capacity of
Merlin was inadequate at the high event rates,
which at times exceeded 10'/hour, so the data
analysis was completed using the BNL IBM 7094.
The Merlin analysis served as a monitor dur-
ing the experiment, providing immediate feed-
back via scope display and printouts.

The target-empty background varied from
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Table I. The fitted values of n =ReA /ImA . The errors shown are described in the text.

Momentum

Error
Standar d Systematic

deviations (est. limit) X

X~ expected
for two-parameter

fit

from the
fit with

n =0

7.92 BeVjc

9.94 BeVjg

12.14 BeVjc

17.82 BeVjc

-0.247

—0.302

—0.258

-0.307

0.023

0.018

0.016

0.016

+0.059
-0 052
+0.053
—0.051
+0,050
—0.051
+0.049
—0.044

11.8

12.9

21.5

15.9

13

14

15

97.4

222.5

201.6

254.1

laboratory momentum amounting to about 25go

of the imaginary part and with a sign corre-
sponding to a repulsive potential. Other recent
experiments " have reached a similar conclu-
sion in nearby energy regions. These results
are in agreement with dispersion-relation cal-
culations" but in view of the large experimen-
tal errors and the question of spin dependence,
this is not considered very significant. It is
of interest to note that we have obtained a simi-
lar result for o for 8- to 12-BeV/c rr Pand-
10-BeV/c s+-P scattering. '

One should note that a. most important assump-
tion in the p-p case is that of spin independence.
Were we to allow different t dependence and
amplitude for the singlet and triplet scattering
amplitudes we could certainly get a good fit to
the data with zero real part.
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