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The Low Energy RHIC electron Cooler (LEReC) is presently being commissioned at BNL to improve the luminosity of the Relativistic Heavy Ion Collider
(RHIC) at low energies. LEReC is the first RF linac-based electron cooler with bunched beam cooling. A critical beam parameter for electron cooling is the
velocity difference between the electrons and ions. This results in tight tolerances on the electron beam energy spread (5e-4 rms) and long-term energy
stability. Two main beam-based diagnostics are used to measure the average energy and energy spread of the beam. Several passive and active measures
are used to stabilize and correct the amplitudes and phases of the various RF cavities to meet the specification.
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P 20 Df;'ree Dipole The phase difference between the outdoor pickup cable and temperature controlled pickup cable for the

g i BPM 704 MHz warm cavity is shown. The cavity amplitude and phase drift is an order of magnitude larger

than drift measured for the LLRF electronics. The loopback compensation applied is much smaller than
the measured cavity drift, so we believe the majority of this drift is due to the exposed outdoor cable.

5 z 5 | | z i e 5 | 5 | 5 | 5 | | | |
“ q04t b .............. .............. .............. L S ......... ............. ..... - e WU .............. .............. .............. .............. .............. ............. ......
- Solenoid IO [ = mgaret? S o o _— T T Al ~ A e T o S A

eam' ' ; | 5 5 5 5 5 | 5 | | ; | 5 | r | | 5 5
Dump BEM \éear:;ssl(ggilxt::)g sl ___ ____ P-hase dlfference W|thout Ioopback correctlon _____ ______________ _____________ ______________ ______________ ______________ __________ o ______________ _____________ ______
™\ VAG Screen I e P.hase_d_lf_fe_rence._w_l_t_h._I_o.o_p_b.ac.k_co.r_re_ctl.on _______________________ S N S S e S N NS S

Energy Feedback / Active Stabilization

During the 2019 LEReC commissioning run, the average energy was corrected manually by the physics
shift leader. The beam arrives near the zero crossing of the 704 MHz warm cavity, so small energy
adjustments can be made with the phase of this cavity, without much impact on the energy spread.
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In particular, V. Schoefer and S. Seletskiy led much of the work related to the diagnostic beamline and Our plan for the 2020 LEReC run is to have the corrections for the cable drift operational, which is
\the 180° magnet spectrometer. / expected to reduce, but not eliminate, the energy drift. In addition, a feedback system will modulate the
phase of the 704 MHz warm cavity to hold the measured average energy at the desired value. Since this

energy feedback will compensate any source of error with a single correction, it is possible that the
energy spread will degrade while the average energy is held constant.

To mitigate against this possibility, we will have to periodically measure the beam’s longitudinal
i R = Office of BHOOKHA"E“ distribution in the diagnostic beamline. If necessary, during the measurements, the energy spread could
ENERGY Science NATIONAL LABORATORY be corrected and the cable drift and average energy corrections reset. This procedure could be

\ automated and executed in between RHIC physics stores. /
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