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Abstract

The ASACUSA collaboration at the Antiproton Decelerator of
CERN developed a method to measure the cross sections of in-flight
antiproton-nucleus annihilations on carbon, palladium, and platinum
target foils of sub-micron thickness at an incident antiproton momen-
tum p = 16 MeV/c. Such a low momentum region has never been
studied before, due to the technical difficulties in obtaining a 16-
MeV /¢ antiproton beam of sufficiently low emittance, and because
conventional methods of measuring cross sections could not be used.
Our new technique uses the timing information of the antiproton an-
nihilation signals to distinguish the in-flight annihilation events that
occur in the target from backgrounds caused by = — pu — e decay,
Rutherford scattering, and annihilations in the surrounding experi-
mental apparatus. To focus a 120-ns-long pulsed beam of 16-MeV /c
momentum on the foil target, a beam profile monitor, beam chopper,
and electrostatic quadrupole triplet were developed. We succeeded
in observing in-flight annihilation signals as a clear peak in the time
spectra for the first time, and found a new, previously unreported sys-
tematic error which became important only because of the extremely
low momentum of the antiproton beam. This anomalous background
annihilations, presumably due to microscopic dust on the target sur-
faces, prevented us from measuring accurate values for the cross sec-
tions. We were able to deduce the upper limits of the cross sections
for carbon, palladium, and platinum targets as o'"M&"(C) < 30 barn,

oMeht (pd) < 200 barn, and ¢"M&"(Pt) < 500 barn, respectively. The
bounds on these limits are within factor 2 — 3 of the theoretical val-
ues calculated by the modified black-disk model and the ‘tp’ potential
model based on past experimental data at higher momenta and X-ray

spectroscopy of antiprotonic atoms.
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