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Abstract

Electron lenses work as additional focusing elements in proton accelerators. They were utilized with Tevatron at
FNAL to compensate tune shift caused by the beam-beam effect at the interaction points. Several simulation studies have
reported the possiblities of electron lenses for space charge compensation of high-intensity proton or ion accelerators. In
this article, we give the specification of electron lenses in case of J-PARC Main Ring as an example. The expected system
for the full compensation is found to be large. However, even smaller system may work for the beam loss reduction.
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Figure 1: The conceptual design of an electron lens.
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Figure 2: The model of a proton bunch.
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Figure 3: The model of a electron beam.
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Figure 4: The tune distribution of J-PARC Main Ring with
Nypp = 3 x 1013 [4].
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Figure 5: The tune distributions of J-PARC Main Ring
without Electron Lenses (left) and with Electron Lenses
(right) [5].
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Figure 6: The tune distribution of lost particles in the J-

PARC Main Ring.
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Figure 7: The initial actions of lost particles in the J-PARC
Main Ring.
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Figure 8: The 2D profiles of the proton bunch at the elec-
tron lens’ location (left) and electron lens itself (right).
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Figure 9: The beam survival ratio as a function of the
number of turns with (Red) or without (Blue) the Electron
Lenses.
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