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Abstract

During more than 10 years of regular operation, the AD has supplied the successful physics program with low-energy antiproton
beams. For the long-term future, as well as for the extension of the physics program, it has been decided to enhance the performance of
the facility with the construction of an additional decelerator ring, ELENA (Extra Low ENergy Antiproton ring), and to consolidate the
existing AD.

ELENA is a compact ring for cooling and further deceleration of the 5.3 MeV antiprotons delivered by the AD. A significant increase
(between one and two orders of magnitude) in the antiproton trapping efficiency by the experiments is expected thanks to the efficient de-
celeration to 100 keV and adiabatic blowup compensation obtained by using an electron cooler. In addition, a second extraction channel is
foreseen, opening the possibility for the installation of further experiments in the AD hall.
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ics (%)
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10.0m Momentum range 100 - 13.7 MeV/c
ke » Energy range 5.3-0.1 MeV
ELEN A Lattice Circumference C 30.4 m
Tunes horizontal/vertical ~2.3/~1.3
Electron cooling 100 keV and ~650 keV
Intensity of injected beam 3 x 10/
Intensity of ejected beam 1.8 x 10’
Efficiency 60 % . . . . .
First Simulations of Cooling with BETAcool
Number of extracted bunches 1to4
Transverse emittances (95%) at ejection at 100 keV | 4/4 um Left: transverse cooling for a beam with emittances of 15 m mm mrad in each plane
Ap/p after cooling, [95%] 10 Right: longitudinal cooling for a beam with a momentum spread of 13.7 keV/c (1 %o)
Bunch length Ly at 100 keV 1.3 m (300 ns)
Required (dynamic) vacuum, Torr 3 x 107" Torr




