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We propose to compiete the study of hadron induced u-pairs as set out
in our original proposal.! For reasons of scheduling and to minimize inter-
ference with E-98, the running of E-331 has been restricted to nuclear targets
and a positive beam almost an order to magnitude less intense than the spec-
trometer can handie. HWe wish to extend our studies to hydrogen and deuterium
targets and to use a higher quality hadron beam into the Chicago Cyc]otroﬁ
Spectrometer.

The physics goals of the experiment remain the same; namely, to study
the hadron production of p-pairs in a Targe acceptance detector with a mini-
mum of detection biases. We will study the p-pair production cross section
as a function of Xes PT and Muu for incident pions, protons, and kaons. tle
will also measure the decay angular distribution of the p-pair state.

Of special interest are the continuum p-pair characteristics., We are
in a unique position to study the continuum production by protons, as well as
pions of both charges, interacting with free nucleons. These-data will pro-

vide important constraints to any parton model of the hadrons.

Results to Date

Experiment E-~331 is scheduled for its second and'final data-taking run
this fall. Results from our June run have alveady been presented for Mu# >
2 GeV (copy attached). Ve are presently preparing a publication of these
results. The totalAE-331 data sample will provide the following results for
H+ and proton collisions with nuclear targets at 2 incident beam energies:

(1) a measurement of inclusive vector meson production {p-w,$,J).

(2} a measurement of the u-pair continuum for 1 < Muu < 4 GeV.



hydrogen target would free the data from any uncertainties associated with
a nuclear target.

Finally, the hydrogen and deuterium studies will represent a defini-
tive measurement of inclusive p and J production from free nucleons. They

form a natural completion of the A dependence studies begun in E-331.

Technical Details

(a) High Rates

We are proposing to use a beam flux of 107/pulse. We have already
operated the spectrometer and trigger at beam rates of 3 x ]06/pu]se for
periods of one shift with no loss in performance, so that the extrapolation to
10’ is less than a factor of 4. One should bear in mind that our final 54-
counter hodoscope plane is protected from the incident beam by 4.7 m of
steel and by a magnetic field of 35 kg-m., Moreover, we demand a 2 counter
coincidence within this plane. We discuss below the effect of the highef
beam‘f]ux_on our upsf%egm proportional chambers and on the trigger rate/data
acquisition-system.' |
| The most rate'sensitive.detector eleménts are the MIIPC's located between’
the target and the upstream hadron shield, With a 1-m-Tong target, they serve
two functions. They locate the beam interaction point in the farget, and they
determine the initial muon directions before tﬁe multiple scattering in the
shie]d. _

For this experiment, the data taking divides itself natura}Ty into two

categories. For lTow mass u-pairs (Muu < 1.5 GeV) the upstream chambers are



triggers. Using our present data to test the hodoscope's effectiveness, we
find that it reduces the trigger rate by a factor of 5 but leaves the region
Muu'> 2 GeV untouched. To summarize, we expect to trigger on 8 high mass
events/TO7 particles incident on a Im hydrogen target.

.(b) The Béam

During neutrino running, the present N1 hadron beam is derived from
the horn target. The beam passes through the horn at a small grazing angle
traversing ~1 ft. of aluminum. Buring antineutrino operation when the
hadron plug is installed downstream of the horn target, the N1 beam is derived
from a target in the bypass beam to the bubble chamber. In both configurations
the first quadrupoles are ~1100 ft. downstream of the target. Me urge that
- both the targeting and solid angle of the beam be improved.

The optimum solution would be a third split of the p}oton beam into
Neuhall and the targeting of this third beam in enc?osuré 100 using the same
techniques as in the Proton Lab. Because of the greatly increased solid
angle, the number df protons on target would be reTatiQe]y modest.

A second solution viould use a special neutrino decay pipe triplet
recently suggested in a note by Skuja and Stefanski® as a way of prbviding
“compatible running for the muon and neutrino experiments. The disadVantages
here are that there could be no running during periods of antineutrino opera-
tion ahd the 400-m-long hadron decay path would introduce an unwanted muon .
component in the hadron beam. |

We plan to actively pursue these solutions and others with the Neutrino

Lab personnel.
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