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Study of 500 GeV 7~p Interactions in the 30" HBC

Tests in the 30" hydrogen bubble chamber beam indicate that
7T~ of up to ~96% of the accelerated proton momentum can be obtained
with fluxes sufficient for bubble chamber running. Thus with the
machine at -500 GeV it should be possible to do an exploratory -~
run at ~480 GeV. The richness and importance of the 30" hydrogen
bubble chamber experimenﬁs done so far, including our 205 GeV 7 p
run (experiment No. 137) have amply demonstrated that an exploratory
HBC run at the highest available 7~ energy should be done with
highest priority.

We therefore request an exposure in the 30" HBC of at least
50,000 photos1 at the highest v momentum obtainable (near 500

GeV). Such an exposure should yield some 5,000 events with which

we can measure the 7 p total cross section (to ~%2% including

systematic errors). Measurement of the total cross section at the
highest possible pion energy is of great importance to determine
whether or not it rises with energy as observed for the pp cross
section. The nearly 500 GeV pion beam available at NAL is unique
in this respect.

In addition, we can measure the r p elastic scattering cross

section and slope (both to ~+x10%), and we can study multiplicity

distributions, diffractive processes, inclusive distributions and

correlations, gross characteristics of copiously produced channels.

We can better separate possible double pomeron exchange processes

from tails of singly diffractive distributions. We will search




for quarks in the beam and anything unexpected among the outgoing

particlesl?, We can compare all of the above with lower energy
m"p results and in particular with our 205 GeV/c experiment. ? 3
Only at NAL can 500 GeV w~p physics be done. Bubble Chamber
exploratory studies of this domain are appropriate first experi-
ments. Results of the highest importance, especially on 9total’
are assured. Our three groups have completed double scanning of
48,000 photos of 205 GeV 77p film, measured all events of some
topologies and some events of all topologies and have returned
the film in the scheduled 6 months., As a result of this experi-

ence we have scanning, measuring, and analysing systems which can

be applied immediately to this new experiment.
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For the quark search we will need to have the upstream

tagging system in operation.




