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A powerful electron beam (4.3 MeV, 0.1 A DC) generated by an electrostatic accelerator
has been used at Fermilab for three years to cool antiprotons in the Recycler ring. For
electron cooling to be effective, the electron energy should not deviate from its optimum
value by more than 500 eV. The main tool for studying the energy stability is the
electron beam position in a high-dispersion area, thus using one of the bending magnets
as a spectrometer. The energy ripple (frequencies above 0.2 Hz) is found to be less than
150 eV rms and caused mainly by the fluctuations of the chain current. The energy drift
(frequencies less than 0.2 Hz) was initially of the order of a few keV. This drift is traced
to two main sources. First, it is in part due to the combination of the finite high voltage
regulation loop gain and the concurrent drift of the chain current. This is corrected by
implementing a software loop that keeps the chain current constant. The second reason
for the energy drift is the temperature dependence of the generating voltmeter reading.
This effect was alleviated by stabilizing the temperature and implementing another
software loop, which adjusts the high voltage set point based on beam position
measurements. The paper describes the efforts carried out to reach the required level of
energy stability as well as the setup, diagnostics, results of measurements, and
operational experience.
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